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Norms On A Screening Test 


Of Articulation 


For Ages Three Through Eight 


Mildred C. Templin 


THE PURPOSE for which articulation is 
measured should determine the kind 
of measurement used. A diagnostic 
test is used to obtain a complete ap- 
praisal of the accuracy and inaccuracy 
of articulation of specific speech 
sounds. A screening test is used for 
identifying satisfactory or unsatisfac- 
tory articulation in order to locate 
children who would benefit from 
special therapy or training. A screen- 
ing test may be used to detect prob- 
able speech deviates through public 
school speech surveys or as part of a 
battery of tests in medical or psy- 
chological examinations. 

A screening test of speech sound 
articulation devised by the author was 
published in 1947 (8). This test con- 
sists of 50 sound elements selected as 
most discriminative between good and 
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The data presented are part of a larger study 
of language development in children sup- 
ported by a grant-in-aid from the Parent’s 
Institute Research Fund of the Graduate 
School, University of Minnesota. The fol- 
lowing persons tested various numbers of 
children in their own communities: Dorothy 
Bohannon, Rosemary Calogne, Josephine A. 
Evans, Edna Gilbert, Arthur Kaltenborn, 
Kathryn Kirk, Dorothy Kirkland, Thelma 
Knudson, Ruth Lillibridge, J. Laguaite, 
Ruth Proctor, Vivian Roe, S. Simon, Ina 
Stannard, Jean Todd, Mrs. Homer Ulrich, 
Mrs. Hal Woods. 


articulation by the Lawshe 
nomograph technique of item analysis. 
These 50 items were used in the con- 
struction of sentence and word screen- 
ing tests. The test-retest reliability 
coefficients between two measure- 
ments made eight days apart ranged 
from .93 to .99 on single age groups 
between two and five years for both 
tests. The coefficients between the 
scores on the word and sentence tests 
obtained at a single session ranged 
from .97 to .99. Since the agreement 
between the word and sentence tests 
was very high, the word test was 
used for all further work because it is 
more easily and quickly administered 
without any loss in accuracy of 
measurement. The 50 items are a valid 
screening device if the diagnostic test 
consisting of 113 speech sounds can 
be considered a valid measure of 
articulation. The correlations of the 
113-item diagnostic test and the 50- 
item screening test with C.A. are .64 
and .64, and with M.A. are .70 and .71. 

The usefulness of this screening 
test of articulation has been limited 
since the performance of a representa- 
tive sample of subjects at various age 
levels has not been published. This 
paper presents normative data and 
validity data obtained since the con- 
struction of the screening test. The 
data were obtained as part of a larger 
study of the development and the 
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interrelationships of language skills in 
children. 

The 480 subjects 
from three through eight years were 
all singletons, w hite, of normal intel- 
ligence, and with no gross evidence of 
hearing impairment. They were en- 
rolled in 14 public schools and 21 
nursery schools in Minneapolis and 

Paul. Some of the children under 
five were tested in their homes. Sixty 
children, 30 boys and 30 girls, were 
selected at each half year from three 
through five and at each year from 
five through eight to form a repre- 
sentative sample according to father’s 
occupation. Since language growth is 


5 


more rapid at the younger ages, meas- 
ures at closer age intervals are neces- 
sary to give an adequate picture of 
development. The total age range 
coincides approximately with the 
child’s early use of language as com- 
munication in an adult manner to his 
achievement of mature articulation. 
The children were tested within one 
month of their designated ages. Thus, 
three-year-old children ranged in age 


Taste 1. 


ranging in age 


Product-moment correlations between articulation tests and 


measures at each age level. (N, each age, 60) 


3 3 
Screening Test versus: 
Complete Test 94 96 
Initial Consonants .88 91 
Medial Consonants  .88 90 
Final Consonants 81 82 
Total Words 57 37 
Different Words 63 A? 
Complete Test versus: 
Initial Consonants 90 87 
Medial Consonants  .92 4 
Final Consonants 91 88 
Total Words 62 4l 
Different Words 65 53 


from two years, eleven months to 
three years, one month at the time of 
testing. 

Intelligence test scores were avail- 
able for the six-, seven-, and eight- 
year-old children. Most of these were 
based on Stanford-Binet tests admin- 
istered by kindergarten teachers. A 
mean L.Q. —equiv alent calculated from 
the Ammons Vocabulary test was 
taken as a rough measure of intellig- 
ence for children five years old and 
younger (1). The mean I1.Q. of the 
SiX- Ar eight-year-old sample is 107.0 
+ . The differences between the 
LO. S ~ the boys and the girls is not 
statistically significant (CR = 1.32). 
The mean I.Q.-equivalent for the com- 
bined sexes from three through five 
is 114.8 + 18.8. This estimate is prob- 
ably high since the subjects were 
selected to form a_ representative 
sample with the same care as the 
older children. 

\ diagnostic measure of the articu- 
lation of 176 speech sound elements 
in words was obtained on all the sub- 
jects. From these 176 elements, the 


various criterion 


Chronological Age 


g 


4 5 6 7 8 
95 98 97 97 95 
85 20 92 389 85 
81 93 88 81 82 
79 91 84 86 69 
29 52 43 17 18 
34 61 33 26 19 
78 89 92 90 81 
81 92 93 84 74 
B+ 93 89 89 68 
26 a a5 23 18 


Soe 
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Taste 2. Differences between upper and lower socio-economic groups on screening and 
complete articulation tests at separate age levels. 


Screening Test 


Upper SE Lower SE 
(N=18) (N=#2) 
C.A U SD VU SD CR 
3 21.5 13.2 21.2 13.3 0.07 
3%, 28.8 13.6 27.4 14.8 0.27 
4 37.3 7.3 33.2 11.9 1.63 
4¥ 38.7 11.6 34.6 12.1 1.23 
5 41.6 94 36.0 148 1.74 
6 42.1 11.9 38.8 14.6 0.90 
7 48.2 4.3 42.7 12.1 2.56 
8 48.8 aa 47.5 5.0 1.45 


50 making up the screening test were 
scored separately. Since 50 of the 
same items are included in both scores, 
the correlations between the two 
measures are somewhat increased. 


Results 


Although no additional data on the 
reliability of the screening test has 
been gathered since its publication, 
the validity has been studied further. 
In Table i coefficients of correlation 
between the 50-item screening test 
and the 175-item diagnostic test of 
articulation and between each of these 
tests and other criteria are presented 
for the sexes combined at each age 
level. Considering the diagnostic test 
a valid measure of articulation, the 
screening test is also valid since the 
lowest correlation between them at 
any single age level is .94. If single 
sexes as well as single age levels are 
considered, the correlations range be- 
tween .95 and .98 for boys and be- 
tween .93 and .97 for girls. 

The correlations are similar be- 
tween the various criteria and either 
the screening or the diagnostic test 
of articulation. When accuracy of 


Diagnostic Test 


Upper SE Lower SE 

(N=18) (N=#2) 

VU SD 9 | SD CR 
97.6 33.1 91.5 34.0 0.65 
115.9 31.1 110.1 36.5 0.63 
136.1 18.9 122.2 31.8 2.09 
141.7 298 123.8 29.9 2.13 
146.9 26.8 130.3 39.1 1.89 
154.5 28.6 1404 42.7 1.50 
167.8 114 151.4 38.9 2.50 
169.7 7.3 166.0 12.3 1.46 


production of either the initial, medial 
or final consonants is used as the 
criterion, the differences between the 
24 pairs of correlations is not great: 
16 of the pairs differ .04 points or less; 
five pairs .05 to .06 points; and only 
three pairs differ .08 points or more. 
Two outside criteria used are the total 
number of words and the number of 
different words uttered by a child in 
50 verbalizations with an adult in the 
room. Here, too, the magnitude of 
the correlations between each articu- 
lation test and these criteria is very 
similar. 

\ Investigations of language develop- 
ment report children from the upper 
socio-economic groups somewhat ac- 
celerated over those from the lower 
socio-economic groups (3, 7).JIn the 
present study the subjects were 
divided into upper and lower socio- 
economic groups according to the 
Minnesota Scale of Occupations (4). 
At each age level, the 18 subjects 
whose father’s occupations were clas- 
sified at Class I, professional, Class II, 
managerial, Class III, skilled and major 
clerical workers and retail business- 
men (the three highest occupational 
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Taste 3. Mean and median scores on screening test at separate age levels. 





C.A. M SD M 


3 20.1 12.9 22.5 
3 30.5 13.1 25.1 
4 34,2 10.6 34.7 
+ $7.3 10.3 34.3 
5 40.6 12.0 34.7 
6 . 44.3 8.7 38.5 
7 47.8 3.9 44.0 
8 47.9 46 47.8 
classifications), were placed in the 


upper socio-economic group. The re- 
maining 42 subjects at each age level 
constitute the lower socio-economic 
group. The occupations of the fathers 
of these subjects were in the three 
lowest occupational classifications, 
Class V, semi-skilled, minor business 
and clerical workers, Class VI, slight- 
ly skilled operatives, and Class VIL, 
unskilled labor. 

At each age level the upper socio- 
economic group receives the higher 
score on both the screening and the 
diagnostic tests (Table 2). On the 
whole, the differences between the 
scores are not statistically significant. 
At four and at four-and-a-half years 
the differences on the diagnostic test 
reach the five per cent level of con- 
fidence. At seven years of age for 
both the screening and the diagnostic 
tests the differences reach the two per 
cent level of confidence, but at eight 
years the differences are not signifi- 
cant. The lower socio-economic sub- 
jects take about one year longer than 
those from the upper socio-economic 
groups to reach essentially mature 
articulation. This is found for both 
screening and diagnostic tests. 

The mean scores on the screening 
test show a fairly steady increase with 
age (Table 3). The samples of boys 


Girls Boys 


Both Sexes 
SD M SD Mdn OQ 


| 


13.5 21.3 13.2 21.0 11.8 
15.2 27.8 14.2 30.0 14.0 
11.2 34.4 10.9 37.0 6.0 
13.4 35.8 11.8 40.5 9.5 
14.5 37.7 13.3 42.5 12.5 
13.8 41.4 11.3 47.0 10.0 
8.4 45.9 6.2 49.0 4.5 
4.2 47.8 4.4 49.5 1.0 


at four and four-and-a-half years, 
despite their careful selection, appear 
to be somewhat atypical since, un- 
like the samples of girls and contrary 
to general observation, there is little 
increase in mean scores between the 
ages of four and five years. On the 
diagnostic test, too, there is little in- 
crease in mean scores at these ages for 
the boys. The means and standard 
deviations for the boys at four, four- 
and-a-half and five years on the diag- 
nostic test are: 127.2 + 31.6, 127.2 = 
32.2, and 128.8 + 38.1. 

There is no consistency from age 
to age in either boys or girls receiv- 
ing the higher score on the screening 
test. Only at seven years does the dif- 
ference between the sexes reach the 
five per cent level of confidence 

(CR=2.25). At all other age levels 
the differences between boys ‘and girls 
are not statistically significant (C R’s 

range from 0.18 to 1.95). The girls 
tend to be accelerated in articulation 
development from about four-and-a- 
half years on. By seven years they 
approximate mature articulation while 
boys take another year to reach the 
same degree of proficiency. This find- 
ing holds for the diagnostic measure 
with the sample in the present study 
and substantiates the results of Poole’s 
study with a sample of children in the 
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University of Michigan Laboratory 
schools (5). ; 
As would be expected, the scores 
on the screening test are skewed 
away from the maximum score, par- 
ticularly at the older age levels. The 
medians and the quartile deviations 
for each age tested are presented in 
Table 3. Age for age, after three 
years, the median scores are consider- 
ably higher than the mean scores. 

lhe screening test of articulation is 
used to select subjects whose articula- 
tion of speech sounds, since it is 
probably defective, needs to be 
studied further. An important attri- 
bute of a satisfactory screening device 
is that it agree closely with a com- 
plete and independent measure of 
the same function. Although the two 
articulation measures are not inde- 
pendent, the extent of the agreement 
between them is presented graphically 
in Figure 1 where, for each age level 
separately, the score of each case on 
the diagnostic test is plotted against 
his score on the screening test. 

In order that a screening device be 
most useful a critical or cutting score 
which separates adequate from in- 
adequate performance must be de- 
termined. Such a cutting score may 
be established in a variety of ways. 
Che cutting scores on the screening 
test were determined arbitrarily and 
empirically at each age level. The 
plot of each of the coordinate dis- 
tributions was examined and a tenta- 
tive ordinate and abscissa erected so 
that a minimum number of cases fell 
in the upper left and lower right 
quadrants. After this had been done 
at each age level, all distributions 
were considered together and adjust- 
ments made in the point of erection 
of the axes after considering the form 
of the distributions, the mean, stand- 
ard deviation, median and quartile 


deviation of the screening test, and 
the approximate level of development 
of articulation to be expected at each 
age. 

For each age distribution in Figure 
1 the horizontal axis has been erected 
at the cutting score on the screening 
test at or below which the probability 
of defective articulation is high; the 
verticle axis is erected at that score on 
the complete test below which the 
scores of approximately the same per- 
centage of children fall. Only at the 
three year level are the percentages 
not identical; here one more subject 
is included on the complete test since 
two children received identical scores. 

The varying percentage of children 
selected for further study at different 
ages reflects the attempt to recognize 
the progress toward accuracy of 
articulation with increasing age. At 
eight years of age, when essentially 
mature articulation has been achieved 
by most children, the cutting score 
is set at a definite break in the dis- 
tribution above which about eight 
per cent of the subjects fall. This 
closely approximates the percentage 
of children reported to have articu- 
latory defects by the White House 
Conference Committee (9). As cut- 
ting scores were set at the younger 
ages the percentage of cases selected 
for further study was increased to 
take into account the larger standard 
deviations of the distributions of 
screening test scores, and to recognize 
the continuing improvement of articu- 
lation skill. 

Ideally, cutting scores should be 
such that the screening and the diag- 
nostic tests agree that articulation is 
adequate or inadequate. Those cases 
falling into the upper right or the 
lower left quadrants in each distribu- 
tion represent agreement between the 
two measures; those falling into the 














upper left or the lower right quad- 
rants indicate disagreement. When 
there is disagreement between the two 
measures, either some cases needing 
further study according to their scores 
on the diagnostic test are not iden- 
tified by the screening test, or cases 
selected by the screening test are 
found to have satisfactory articulation 
when the diagnostic test is given. 
Cases in the lower right quadrant re- 
ceived scores below the cutting point 
on the screening test, but above the 
cutting score on the diagnostic test. 
These cases are sometimes called false 
positives, since they are tentatively 
labeled as probably speech defective, 
but further study shows this classifica- 
tion to be in error. Those cases in the 
upper left quadrant are misses since 
they are judged adequate in articula- 
tion by the screening test, but further 
study showed them to be defective in 
articulation (2). 

Since, practically, the ideal of com- 
plete agreement between the screen- 
ing measure and the diagnostic meas- 
ure is never attained, the cut-off scores 
were selected in the direction of the 
higher scores so that more false posi- 
tives would be identified and fewer 
cases with poor articulation would be 
missed. While this represents extra 
work for the tester, it also insures 
that children needing speech therapy 
will be more likely to be selected by 
the screening device. 

In Table 4, the suggested cutting 
scores and the percentage of children 
receiving those or lower scores are 
given for each age level. The score 
suggested for eight vears old is use- 
able with older children, since by 
this age development toward accurate 
articulation of speech sounds may be 
assumed completed for most children. 
For the sample in the present study, 
had the suggested cutting scores been 
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Taste 4. Cut-off score on screening test at 


each age level. 
Subjects at or below 
Cut-Of Cut-Off Score 
C.. Score Number Per Cent 
3 12 17 28 
3 18 16 27 
4 23 9 15 
4 26 12 20 
5 31 14 23 
6 34 11 18 
7 39 7 12 
~ 44 5 8 
used, six cases identified as having 
poor articulation on the diagnostic 


test would have been missed. Three 
of these are at the three year level 
where a screening test of articulation 
would be used infrequently. For the 
older ages where the test would more 
likely be used, only one case would 
have been missed at four, four-and-a- 
half and five years, respectively. Only 
six cases identified for further study 
by the screening test scored as false 
positives on the diagnostic: two at 
three, and one at four, four-and-a- 
half, five and seven years, respectively. 
When work on the dev elopment of 
norms was begun, speech correction 
teachers in several cities cooperated 
by giving the screening test to chil- 
dren in their own communities. The 
number of children tested by any one 
person ranged from 20 to 489. Infor- 
mation on the age of the children and 
the occupation of their fathers was 
obtained. Unfortunately, in many in- 
stances, the father’s place of work rath- 
er than his type of work was given. 
Whenever father’s occupation was 
precisely stated, it was classified ac- 
cording to the Minnesota Occupational 
scale. From these cases five-, six- and 
seven-year-old samples were drawn. 
The 80 five-year-olds ranged in age 


4 
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from four years, seven months to five 
vears, six months; the 110 six-year-olds 
from five years, seven months to six 
vears, six months; and the 57 seven- 
year-olds from six years, seven months 
to seven years, six months. In each 
group approximately twice as many 
cases were from the lower socio-eco- 
nomic group (Classes V, VI, and VII) 
as were from the upper socio-eco- 
nomic group (Classes I, II, Il). This 
proportionate division into upper and 
lower socio-economic groups 1s similar 
to that of the normative sample. The 
lower socio-economic groups, how- 
ever, are selected upward since most 
of the cases included are in Class V, 
somewhat fewer in Class VI, and very 
few in Class VII. The median scores 
are 48 for the five-year-olds and 49 
for the six- and seven-year-olds. 
When the cutting scores are ap- 
plied, eleven cases or 13.8 per cent of 
the five-year-olds, sixteen or 14.5 per 
cent of the six-, and five or 8.7 per 
cent of the seven-year-olds are selected 
for further study. At each age this is 
somewhat less than predicted from 
the performance of the normative 
sample. The few cases from Classes VI 
and VII in the lower socio-economic 
group may partially account for this. 
Among the children given the 
screening test by the speech correc- 
tion teachers, were nearly 500 in one 
city who were tested during the sum- 
mer round-up program. Unfortunate- 
ly, a well-defined sample in terms of 
socio-economic level could not be 
drawn from this group since fathers’ 
occupations were not precisely stated. 
Nevertheless, samples of children 
ranging within three months of four- 
and-a-half and five years were drawn: 
32 four-and-a-half-year-olds, and 135 
five-year-olds. 
The mean scores for the two groups 
are 35.3 and 44.2; and the medians are 


47 and 48, respectively. These are 
higher than the same measures for the 
normative sample at the same ages. 
Using the cut-off scores with this 
sample, only 7.4 per cent of the five- 
year-olds, and 6.1 per cent of the 
four-and-a-half- -year-olds would have 
been selected for further study. This 
is considerably fewer than predicted. 
This discrepancy may be due to dif- 
ferences in the standards of the testers 
or to differences in performance re- 
lated to the characteristics of the 
samples. The relations between ac- 
curacy of articulation and socio- 
economic status of fathers has been 
established. It is probable that this 
sample is skewed toward the upper 
socio-economic levels. Since fathers’ 
occupations could not be classified, 
this assumption cannot be verified. It 
is made, however, because it is un- 
likely that many unskilled workers 
would be affiliated with specific or- 
ganizations and such established com- 
panies as were mentioned on nearly 
every blank. 


Summary 


The 50-item screening test of artic- 
ulation published in 1947 was given 
to a representative sample of 480 sub- 
jects, 60 at 3, 3%, 4, 4%, 5, 6, 7, and 
8 years of age. Further study of the 
screening test has continued to show 

-it to be a sensitive measure. 

1. The correlations between the 
screening test and various outside 
criteria are similar to those between 
the diagnostic test and the same 
criteria. 

2. The correlations between the 
screening and the diagnostic tests are 
.94 and above for single age levels. 

3. The comparison by age, socio- 
economic status and sex on the screen- 
ing test are in essential agreement 
with those made on the diagnostic test. 

















For each age level cutting scores 


on the screening test are suggested 
for the detection of probable articu- 
latory defectives. 
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The Relationship Between 
Articulation And Other Developmental 
Factors In Children 


Rodney W. Everhart 


IT IS IMPOSSIBLE to confine the matura- 
tion of articulation to one single 
factor of growth and development. 
Rather, the development of articu- 
latory patterns within the normal 
range is dependent upon the degree to 
which each aspect of growth and de- 
velopment operates in the individua- 
tion of speech out of the psychophys- 
ical systems possessed by the indi- 
vidual. 

\ cursory reading of available re- 
search reports indicates that a sys- 
tematic knowledge of articulatory 
defectiveness in relation to various 
factors of growth and development 
has not yet been achieved. The work 
done thus far tends to be spotty, 
meager and in many instances un- 
scientific. A number of studies, how- 
ever, reveal a possible relationship be- 
tween the incidence of defective 
articulation and such factors as intel- 
ligence retarded phy sical develop- 
ment, sex differences, and occupa- 
tional class differences. These studies 
tend to establish the thesis that cer- 
tain intrinsic and extrinsic influences 
could impose individual deviations in 
sequence, rate, and pattern of growth 
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and dev elopment, which might con- 
tribute to the occurrence of defective 
articulation. 

According to Spiker and Irwin (8), 
there appears to be a small but reliable 
relationship between certain aspects 
of infant speech sound maturation and 
the abilities measured by the Kuhl- 
mann Test of Mental Development. 
Hall (4) found in her study involving 
both college and elementary school 
students that memory span for speech 
sounds was significantly correlated 
with intelligence. 

A positive parallel between re- 
tarded physical growth and develop- 
ment and speech handicaps has been 
reported by Beckey (1), Mead (5), 
and Van Riper ( (9). These investiga- 
tions indicate that children with de- 
layed speech maturation tend to be 
slower in dental, physical, and coor- 
dinated development. It should be 
pointed out, however, that these 
studies were not undertaken exclu- 
sively with articulatory handicapped 
children. Rather, they were conducted 
with all types 
pupils, 

Beckey (1), Gesell and Lord (2), 
and Smith (7) found a high correla- 
tion between occupational class, a 


of speech defective 


factor contributing to socio-economic 
status, and speech retardation in the 
child. Here again, consideration was 
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given to speech defectiveness in gen- 
eral, and not specifically to articu- 
latory handicapped children. 

The present investigation was un- 
dertaken to study the importance of 
various growth and developmental 
factors in the maturation of speech 
articulation for elementary children 
in grades one through ‘six. More 
specifically, the research was con- 
cerned with the relationship of phys- 
ical, mental, and environmental vari- 
ables to elementary children with and 
without defective articulation. Rela- 
tive to the physical conditions of the 
children, such factors as onset of hold- 
ing head up, onset of sitting alone, 
onset of crawling, onset of walking, 
onset of talking, onset of voluntary 
control of bladder, eruption of first 
tooth, handedness, grip, height, and 
weight were analyzed. 

From the mental view point, the 
following factors were studied to de- 
termine their possible effect upon the 
maturation of articulation: intellig- 
ence, reading and arithmetic. 

Paternal occupation was used as an 
index of broad environmental or 
socio-economic differences. 


Procedure 

[hree weeks were spent in con- 
ducting a thorough speech survey in 
the Willow Run, Michigan, Public 
Schools in order to determine the 
total number of elementary children 
possessing defects of articulation en- 
rolled in grades one through six. This 
was accomplished by utilizing a quick 
test of spontaneous and_ directed 
speech. The test consisted of special 
sentences constructed to include sev- 
eral examples of all the consonant 
sounds where possible in the initial, 
medial, and final positions for the 
child with reading skill. An assort- 
ment of pictures selected so that their 


names contained the consonant sounds 
to be tested were used for the child 
whose reading was faulty. It further 
consisted of observing the pupil's 
connected and continuous speech dur- 
ing a brief conversation. Deviations 
ordinarily found in the articulatory 
patterns of normal speaking individ- 
uals, and those attributable to dialect 
were not considered. Only speech 
errors that could be broadly classified 
under the categories of substitution, 
omission, and distortion were re- 
garded as handicaps of articulation. A 
child was diagnosed as possessing an 
articulatory defect if he or she dis- 
played a deviation in one or more of 
the consonant sounds in any of the 
three positions. The results of the 
testing revealed that 110 elementary 
children could be classified as having 
articulatory disorders. 

Step two in the procedure con- 
sisted of selecting a cross-sectional 
sample of elementary children pro- 
ducing consonants within the normal 
range from the total number of pupils 
(grades one through six) enrolled in 
the Willow Run Schools, and match- 
ing them according to the criteria of 
sex, grade, and race. This group con- 
tained the entire number of pupils 
remaining after the segregation of 
children possessing disorders of articu- 
lation. A cross-sectional sampling was 
secured by dividing the complete 
number of students enrolled in grades 
one through six into four groups, 
namely, white boys, white girls, Negro 
boys, and Negro girls, according to 
their grade level. The total number 
of pupils were subsequently recorded 
alphabetically on a list according to 
the classification mentioned above. It 
then became necessary to determine a 
ratio, based upon the number of stu- 
dents classified in a given group to 
the number of pupils similarly classi- 
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fied in the articulatory handicapped 
sample. This was accomplished by 
going through the four alphabetical 
lists and selecting children according 
to the interval set by the ratio de- 
termined for each group. As a result 
of this procedure, 110 elementary 
children possessing articulatory pat- 
terns within the normal range were 
selected to be compared with the 110 
elementary children having defective 
articulation. 

A mental age, reading age, and 
arithmetic age were obtained by ad- 
ministering the California Short- 
Form Test of Mental Maturity (Pri- 
mary, and Elementary, 1950 S-Forms), 
the Gates Readi ig Test (Primary, 
Advanced, and Basic), and the Iowa 
Every-Pupil Test of Basic Skills, Test 
D: Basic Arithmetic Skills—Form O 
(Elementary, and Advanced Bat- 
teries). 

Grip was obtained by the use of 
the Smedley dynamometer. Height 
and weight were secured from each 
pupil’s permanent school record. 
These measurements were converted 
into grip age, height age and weight 
age by using the manual for conver- 
sion prepared by Olson and Hughes 
(6). 

The remaining data encompassing 
various physical factors of growth 
and development in months, and 
paternal occupation were abstracted 
from a mimeographed questionnaire 
sent home with each elementary child 
included in the previously mentioned 
samples. In general, these case history 
questionnaires were filled out by the 
parents or near relative of the pupil. 
Paternal occupations obtained from 
this questionnaire were classified on 
the basis of a scale drawn up by 
Goodenough and Anderson (3). 


Results 


The t-distribution of the difference 
between means was used to test this 
major null hypothesis: There is no 
significant relationship between the 
various physical growth and dev elop- 
mental factors studied and the in- 
cidence of defective articulation. This 
hy pothesis was established on the 
premise that elementary children with 
and without articulatory handicaps 
experience certain stages of physical 
growth and development at the same 
average age. Further, this hypothesis 
was based upon the assumption that 
the differences observed in the aver- 
age age at which these stages of 
growth and development are experi- 
enced in the two groups is due to 
chance, and is not associated with 
articulatory difficulties. 

The general test of independence or 
lack of relationship between selected 
growth and developmental factors 
and the occurrence of defective artic- 
ulation was contingent upon these 
specific null hypotheses which were 
tested: There is no significant relation- 
ship between the incidence of articu- 
latory defectiveness and: 1. onset of 
holding head up; 2. onset of sitting 
alone; 3. onset of crawling; 4. onset of 
walking; 5. onset of talking; 6. onset 
of voluntary control of bladder; and 
7. eruption of the first tooth. 

There were no significant physical 
differences noted for elementary boys 
and girls with and without articula- 
tory defects with regard to the vari- 
ables listed above. Low significance 
levels of 5% and 10% were found 
for onset of sitting alone and onset 
of holding head up in the case of 
boys with and without defective 
articulation. These findings tend to 
suggest a possible relationship between 
defective articulation and these fac- 
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tors. From a statistical point of view, 
however, the results are not definite 
enough to conclude that significant 
differences have been demonstrated. 

Mean differences for both sexes in 
relation to the physical factors studied 
were all quite small, the largest being 
1.7 months. 

The chi-square statistical technique 
was used to compare the relationships 
of several growth and developmental 
factors to chronological age in ele- 
mentary children with and without 
articulatory deviations, and to test 
the significance of the differences in 
the relationships observed. The meth- 
od utilized in order to apply this tech- 
nique was to plot the factors of mental 
age, reading age, arithmetic age, grip 
age, height age, and weight age against 
chronological age. 

It is felt that the chi- square statis- 
tical technique best fulfilled the re- 
quirements for a precise and accurate 
appraisal of the data analyzed. The 
t-test, and certain correlation or re- 
gression techniques to test the dif- 
ference between slope and level in 
two samples could have been em- 
ploy ed to differentiate between the 
variates studied. These techniques are 
somewhat more difficult to calculate 
and generally do not render a better 
analy: sis of the data. Where a sig- 
nificance level of 20% or below was 
found after the application of the 
chi-square technique, however, the 
writer applied the t-test in order to 
check further the reliability of the re- 
sults. In a few instances, significance 
levels of 20% or below were apparent. 
The t-test was applied in order to 
check the data obtained from chi- 
square w ith the result that no appre- 
ciable differences in significance levels 
were discovered. 

The following null hypotheses were 
tested with the chi-square statistical 


technique: There is no significant re- 
lationship between articulatory de- 
fectiveness and: 1. grip; 2. height; 3. 
weight; 4. handedness; 5. intelligence, 
6. reading; 7. arithmetic; and 8. 
paternal occupation. 

Data secured from the application 
of the chi-square technique for grip, 
height, weight, reading, arithmetic, 
handedness, and paternal occupation 
revealed no significant differences be- 
tween elementary boys and girls with 
and without articulatory handicaps. 

The significance levels obtained 
from the calculated values of chi- 
square for grip and handedness were 
18% and 9%, in elementary boys 
with and without disorders of dys- 


lalia. A significance level of 8% was 
reported for elementary girls with 
and without articulatory “handicaps 


for handedness. These findings are in- 
dicative of the fact that some doubt 
can be cast upon the specific null 
hypotheses denoting no association 
between grip, handedness, and articu- 
latory deviations. Possibly larger 
sample sizes would have resulted in 
significant differences. 

It was also worthy of note that the 
means for grip age, height age, and 
weight age in the case of elementary 


boys and girls with and without 
articulatory errors were all fairly 
comparable. 


An analysis of the data pertaining 
to reading ‘ability for the two samples 
of elementary boys studied provided 
no grounds for definite rejection of 
the null hypothesis involved. It should 
be mentioned, however, that the 
established significance level of 1.5% 
tends to shed considerable doubt upon 
the null hypothesis, even though it is 
not sufficient enough to reject it 
statistically. The observed frequencies 
for boys having normal articulation 
were higher than the expected fre- 
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quencies in the upper norm ranges, 
and the observed frequency was 
lower than the expected frequency in 
the norm range less than 0.90. In the 
case of boys with articulatory defects 
this finding was reversed. This is 
evidence that if larger sample sizes 
had been available, a significant rela- 
tionship might have been observed be- 
tween reading and the occurrence of 
inferior articulation. Also, larger 
sample sizes might reveal a tendency 
for boys with normal articulation to 
have higher reading ages than boys 
possessing articulatory ‘difficulties. 

Elementary boys and girls with 
normal articulation definitely occupied 
the higher norm ranges for intel- 
ligence when compared with elemen- 
tary boys and girls possessing dis- 
orders of dy slalia. The mathematics 
of chi-square established significance 
levels of 0.1% for boys and girls com- 
pared se parusely with and without de- 
fective patterns of articulation. There- 
fore, it can be assumed that these low 
significance levels make it necessary to 
reject the original null hy potheses ‘and 
conclude that real differences in in- 
telligence appear to exist in favor of 
children with normal articulation, 
when compared with pupils having 
articulatory defects. 


Discussion 


Che interpretation of results pre- 
sented in this study suggest certain 
limitations. At the same time, there 
are many justifications for the pro- 
cedures followed in this investigation. 

The speech correction questionnaire 
utilized in this study was devised for 
the purpose of tapping the parent's 
fund of information, in order to ex- 
plore various factors of growth and 
development in a given child. An at- 
tempt was made to phrase the ques- 
tions in such a manner that the influ- 


ence of suggestion would not pre- 
judice the answer. The writer is aware 
that the method possesses certain fun- 
damental limitations with respect to 
the size and representative character 
of the sample, and the inaccuracy of 
report. After consideration was given 
the limitations and desirable qualities 
of this particular method of survey, 
however, the conclusion was reached 
that the questionnaire was the only 
feasible and practical way in which 
to collect the desired information. 

A second limitation is the restric- 
tion of the investigation to grades one 
through six. While this restriction 
could tend to magnify the possible 
selective factors involved in the final 
interpretation, it was deemed neces- 
sary on the basis of available time, 
accessible children, and the unique 
problems involved in securing the co- 
operation of the necessary personnel 
within the school system. It was not 
felt that this delimitation would de- 
tract appreciably from the validity of 
the investigation, if the resulting 
sample corresponded to those of the 
whole group. 

It is altogether possible that certain 
results of this study may have psy- 
chological significance. This investi- 
gation was not essentially a psycho- 
logical study. No effort was made 
to ascertain or interpret the relevancy 
of any existing Ps) chological implica- 
tions to the various factors of growth 
and development considered. On the 
contrary, the main purpose was to 
compare elementary children exhibit- 
ing defects of articulation with ele- 
mentary children producing conson- 
ants within the normal range, in order 
to determine the importance of var- 
ious growth and developmental fac- 
tors in the maturation of acceptable 
patterns of speech articulation. 

Another limitation that should be 
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pointed out was that the group type 
of tests used in this investigation ‘did 
not necessarily provide an opportunity 
to study the examinee from an in- 
dividual point of view, so that his 
oral responses might be thoroughly 
analyzed. Also there was the pos- 
sibility that the national norms estab- 
lished for the group tests previously 
mentioned were not indicative of the 
actual existing situation, when applied 
to a population composed of the 
product of in-migration. These facts 
could tend to detract from the validity 
of the group tests administered. The 
economy of time and certain admin- 
istrative and personnel involvements 


necessitated the use of the group 


tests, however, rather than individual 
ones. 
Finally, there must be acknow!l- 


edged the fundamental weaknesses in- 
volved in the cross-sectional method 
of survey. The method admittedly 
tells little about individuality of 
growth or change with time in a 
given child, but it does provide an 
economical and reasonably rapid 


means of collecting data without ex- 


traordinary investments of time and 
money. 
There are doubtless many other 


questions related to the role of var- 
ious growth and developmental fac- 
tors to the maturation of articulation, 
investigation of which would be of 
much value in enriching the present 


store of knowledge about their in- 
fluence in effecting the satisfactory 


development of articulatory patterns 
of speech. 

As this inv estigation has indicated, 
a number of growth and develop- 
mental factors might be operating suc- 
cessively or simultaneously to inter- 
fere with the maturation of accept- 
able patterns of speech articulation in 
children. Therefore, the problem in 


the future is not to isolate the one 
or two elements causing defective 
articulation, but to find what factors 
of growth and development con- 
sidered collectively could contribute 
to the retardation of articulatory de- 
velopment. 


Summary 


The main purpose of the present 
study was to determine the import- 
ance of various growth and dev elop- 
mental factors in the maturation of 
speech articulation for elementary 
children in grades one through six. 
The particular growth and dev elop- 
mental factors chosen for study in 
relation to defective articulation were: 
onset of holding head up, onset of 
sitting alone, onset of crawling, 
set of walking, onset of talking, on- 
set of voluntary control of bladder. 
eruption of first tooth, handedness, 
grip, height, weight, intelligence, read- 
ing, arithmetic, and paternal occupa- 
tion. 


on- 


A clinical analysis of 
tary children having articulatory 
deviations was made and evaluated 
statistically. A corresponding study of 
110 elementary children possessing 
articulatory patterns within the norm- 
al range was made to determine what 
factors were common to the two 
groups and what factors differentiated 
them. These two groups were com- 
pared by utilizing the t-distribution 
of the difference between means and 
the chi-square statistical technique, in 
order to determine whether or 
significant differences existed. 

In accordance with experimental 
findings, the following 
become apparent. 

There are no significant differences 
for elementary children with and 
without articulatory defects in re- 
spect to onset of holding head up, 


110 elemen- 


not 


conclusions 
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onset of crawling, onset of sitting 
alone, onset of walking, onset of talk- 
ing, onset of voluntary control of the 
bladder, eruption of first tooth, grip, 
height, weight, and handedness. 

On the basis of the evidence pre- 
sented in this report it is reasonable to 
conclude that a positive correlation 
exists between the factor of low intel- 
ligence and the incidence of articu- 
latory disorders. This no doubt can 
be attributed to the fact that a child 
possessing a good intellectual capacity 
has superior powers of critical obser- 
vation, of seeing relations, and of 
grasping meanings, which could assist 
the natural and unfolding design of 
his articulatory growth and develop- 
ment. The question may well be 
raised, however, as to whether a 
child’s maturation of acceptable pat- 
terns of articulation are a result of his 
superior intelligence, or whether, the 
latter is caused by his superior articu- 
latory development. The findings of 
this investigation do not render a 
valid basis for making a definite con- 
clusion in this respect. 

The factor of paternal occupation 
is not related to the occurrence of 
articulatory deviations. This conclu- 
sion does not uphold previous find- 
ings in the literature. Possibly this can 
be attributed to the fact that the data 
studied for this particular factor was 


obtained from a fairly homogeneous 
group of in-migrants from the south- 
ern part of the country. Additional 
experimental verification is indicated 
with a comparable group. 
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Speech Examination Of A Group 


Of Institutionalized 


Mentally Handicapped Children 


os A te nen 
Bemard B. Schlanger 


THE stupy of the speech of a group 
of mentally handicapped children is 
worthwhile when one considers the 
size of the population (7, 14), the 
need for knowledge in this area (/8), 
and the fruitfulness of the findings in 
a group in which more than 50 per 
cent are usually speech defective (8, 
12, 21, 28). In studying these sub- 
marginal groups much can be learned 
concerning the limitations in normal 
organic and social development. Fur- 
ther, such study enables the speech 
pathologist to deal more adequately 
with those mentally handicapped chil- 
dren who are brought to him for 
speech diagnosis and possible therapy. 


Problem 


This exploratory study of the 
speech of a segment of the population 
designated as mentally handicapped 
aims to (1) measure certain factors 
typically reported in the literature of 
speech pathology as determinants of 
articulatory skill, and (2) determine 

» the present level of speech skill as rep- 
@ resented by articulatory proficiency. 

Without reference to possible etiol- 

ogy, it was decided to subject these 
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factors to statistical analysis in the 
hope of revealing the significant inter- 
relationships that enter into the heter- 
ogeneous character of the speech 
picture presented by a group of in- 
stitutionalized mentally handicapped 
children. Viewing this research as an 
educational problem, precise medical 
diagnosis was not needed. Indeed, the 
application of a medical label to an 
abnormal child might evoke certain 
stereotypes affecting the judgment of 
the observer, and set up a chain reac- 
tion of prejudgments on the basis of 
the labeled origin or cause. Neverthe- 
less, it is perhaps pertinent to observe 
that so far as the present group of 
subjects is concerned, there was little 
evidence of progressive pathology in 
most of the subjects. 


Limitations 


It is important that certain limita- 
tions of the present study be pointed 
out. First, the subject population is not 
representative of the entire range of 
mental retardation. While the children 
are spoken of as a group, implying 
that both the problems and individuals 
are homogeneous, no such implication 
is intended. For this brief discussion it 
proves the only workable frame of 
reference. The subjects of this investi- 
gation are of a higher socio-economic 
stratum of society than the usual in- 
stitutionalized mental defective pop- 
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ulation; they are enrolled in a private 
training institution; they represent the 
trainable and educable population of 
the school; they have speech. Finally, 
the concept of speech employed 
throughout this study constitutes in 
itself another limitation. West’s (30) 
definition of speech as ‘audible lan- 
guage, particularly that which is con- 
ventionalized into an arbitrary code, 
in contra-indication to emotional cries’ 
has been accepted here. Since the main 
concern here is with the ‘vehicle’ of 
language rather than thought and 
functional analysis of language, the 
term speech will exclude the end 
product, the communication of ideas 
and feelings. 


Subjects 


Seventy-four children enrolled in 
St. Coletta’s School for Exceptional 
Children, Jefferson, Wisconsin, (a) 
who fell between the chronological 


ages of eight and 16 years, and 
(b) whose intelligence quotients, 


based on the Revised Stanford-Binet, 
Forms L or M, were -40 or above, 
were included in the testing program. 
The mean C.A. was 12 years, | month; 
the mean M.A. was 6 years, 8 months. 

Table 1 presents the speech symp- 
tom picture. All subjects were able to 
communicate orally. On the basis of a 
speech rating by three qualified judges, 
however, 68 per cent of the children 


Paste 1. Distribution of speech defects among the subjects using symptomatic classification. 


Speech defect Girls 
1. Stuttering 5 
2. Articulation 14 
Infantile perseveration 2 
Lalling 3 
Delayed speech 0 
Oral inaccuracy 9 
3. Voice 17 
Monotone + 
Husky-hoarse 13 
Breathy 5 
Thin (weak) 5 
Denasal 4 
Nasal 0 
Strident 0 
High pitch l 
Monopitch 4 
Scanning l 


4. Cleft palate speech 

§. Cerebral palsied speech 
Spastic 
Ataxic 


Per cent 
Boys Total* of subjects 
10 15 20.3 
28 42 56.7 
6 s 
2 5 
0 0 
20 29 
29 46 62.1 
y 13 
14 27 
6 ll 
3 ~ 
3 7 
l l 
4 4 
2 3 
5 9 
4 5 
l l 14 
4 4 5.4 
3 3 
1 1 


*Some subjects have more than one defect of speech. 























were considered speech defective. 
The percentage of speech defective 
children compares roughly with re- 
ported surveys of the speech of men- 
tally retarded children (8, 12, 27, 28). 


Tests and Results 


A series of tests of presumed im- 
portance in speech evaluation proce- 


dures selected from the literature, 
composed the test battery, as reported 
below.’ 


Audiometric Test. <A 
pure-tone audiometer, Maico portable, 
Model F-1, was used for hearing test- 
ing. Precautions, similar to those de- 
scribed by Birch and Matthews (4) 
were taken. 

The binaural hearing for 
speech was computed on the basis of 
the formula recommended by AMA 
(29). This loss subtracted from 100 
per cent gave the per cent hearing 
used in the statistical calculations. An 
AMA per cent hearing evaluation un- 
der 96 per cent but no lower than 90 
per cent was defined as a ‘slight’ loss; 
less than 90 per cent but no lower 
than 55 per cent, a ‘moderately severe’ 
loss; an evaluation below 55 per cent 
was defined as a ‘severe’ 

Hearing loss was indicated in ap- 
proximately 30 per cent of the total 
group. Fourteen per cent are included 
in the ‘moderately severe’ and ‘severe’ 
categories. Both of these percentages 
exceed Silverman’s estimate (5) that 
about five per cent of normal school 


Pure-tone 


loss of 


loss. 


‘In addition to the tests to be reported 
on in this article, the following were also 
included (19): Speech proficiency rating by 
three judges; Four word-count measures of 
spontaneous speech—mean sentence length, 
type-token ratio, number of words per 
minute, number of sentences more than one 
word in length; Strauss-Kephart Behavior 
Diagnostic Scale, Weighted Environmental 
score; Revised Stanford-Binet, Forms L 
and M. 
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children between the ages of five and 
17 are defective in hearing. Birch and 
Matthews (4) also found a larger per- 
centage of hearing loss among institu- 
tionalized mental defectives. 

The hearing of some of the sub- 
jects in this study may deteriorate. 
Even a slight hearing difficulty can 
affect the child during his period of 
learning and development of speech 
with a resultant effect on estimates of 
the child’s intelligence. It may also 
suggest that a language handicap will 
be suffered which may in turn in- 
fluence the results of intelligence tests. 

Above an M.A. of 7 years, few dif- 
ficulties were encountered in the test- 
ing situation. Between the M.A.’s 
four and five, results were satisfactory 
in two out of three Gases. This agrees 
with Birch and Matthews (4). — 

From case history data it was found 
that only three of the subjects were 
recognized by the parents or doctors 
as having hearing losses. This is an 
indication of the incompleteness of 
such case history material and points 
up the need for careful clinical testing 
of the hearing of the mentally retarded 
child. 

Auditory Memory Span for Vowels. 
One of the factors presumed basic to 
the acquisition of speech is the audi- 
tory memory span of the individual 
(1, 15, 30). Delay in the ability to or- 
ganize sounds in temporal sequence 
may impede the speech development 
of the child. 

During the testing the subject sat 
with his back to examiner at a distance 
of two feet. Vowel sounds were read 
in a monopitch slightly louder than 
ordinary conversational tone. There 
was a one-second interval between 
Trials were made first with 
one vowel. At each success another 
was added. Three trials were given for 
each group of different vowels. The 


sounds. 
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sequence was considered passed when 
one of the three trials was repeated 
without error. 

The mean score achieved by the 
group was 3.08 with a standard devia- 
tion of .88. Two independent studies 
reporting on the auditory memory 
span for children may be used for 
comparison. These studies are by 
Métraux (1/5) and Beebe (2). The 
former, however, used a weighted 
method of scoring while the latter 
tested memory span for meaningless 
syllables. The scoring system used by 
the writer gives a higher value than 
does that used by Métraux which 
utilizes a basal score and added credits. 
Nevertheless, her subjects with a C.A. 
of six achieved a weighted vowel mean 
of 3.07. The subjects of this study 
with a mean C.A. of twelve years, one 
month, attained a vowel mean of 3.08. 
As this ability increases with age, it is 
obvious that her subjects were far su- 
perior in this measure. The same sort 
of reasoning may be applied to Beebe’s 
study. Her groups at C.A.’s six and 
seven scored a mean of 4.3 in repeat- 
ing nonsense syllables. Assuming that 
nonsense syllables are more difficult 
to reproduce than vowels, neverthe- 
less, her five age groups with a lower 
C.A. of four attained higher mean 
scores than the mentally retarded 
group of this study. 

Previous experiments testing the 
auditory memory span for vowels 
concluded that when the scores are 
compared with measures of intelli- 
gence, the correlations tend to run 
low (1, 2, 15). A different result was 
obtained in this study as will be shown 
when intercorrelations between all the 
measures are discussed. It is when the 
normal is compared with the sub- 
normal, or the latter with each other 
that wide differences become appar- 
ent. The children in the Beebe and 


Métraux studies had average intelli- 
gence. The mental ages of these 
groups were at the same level as that 
of the mentally handicapped group 
with its mean M. A. of six years, eight 
months. Viewed in this light, the su- 
periority of the normal children to 
the group in this study in the perform- 
ance of the auditory memory span 
test becomes even more apparent. 

Sound Discrimination. The ability 
to discriminate among speech sounds 
is important in the learning of speech 
(27, 30). 

The Templin Short Test of Sound 
Discrimination (25) was used. As some 
of the children were unable to write, 
each was given an individual test to 
which he replied orally. The ex- 
aminer’s lips were covered with a sheet 
of paper during the production of the 
sounds. A short practise session pre- 
ceded the actual testing in which the 
concepts of ‘same’ and ‘not the same’ 
were illustrated with concrete mate- 
rials. Next, obviously different paired 
sounds were illustrated with the ex- 
aminer’s lips uncovered. Following 
this, practise samples were utilized. 

After the reading of the first column 
of 10 pairs of sounds, errors in the 
responses were pointed out, and the 
test was continued. If perseveration 
on the same response continued, pho- 
netic units distinctly different were in- 
serted to check on the S’s grasp of the 
test. If it were obvious that the con- 
cept had not registered at that period, 
the test was halted. Another oppor- 
tunity was given at a later date to 
those who had been unable to under- 
stand the directions. In every instance, 
those who failed to respond ade- 
quately on the first test, failed the 
re-test. 

The mean number of errors scored 
by the group is 39.9. Twenty-three 
of the subjects were unable to grasp 











the idea of the test despite intensive 
orientation on two occasions. The 
M.A.’s of the children unable to grasp 
the procedure ranged from four years, 
one month, to six years, nine months. 
Norms are given by Van Riper (27) 
for various grades. The lowest grade 
given is Grade Two. The mean num- 
ber of errors obtained from averaging 
the scores of children in this grade 
came to 14.2. A comparison of this 
score with that of the present subjects 
indicates their marked deficiency in 
the area of sound discrimination. Only 
14 (19 per cent) of the subjects were 
able to achieve a score approximating 
the norm for Grade Two. 

It may be said that the mentally 
handicapped children of this study 
seem to show functional difficulty 
with the finer distinctions between 
sounds. Further, when the M.A. is be- 
low six years, and the I.Q. is 50 or 
lower, the mentally deficient children 
tested cannot grasp the directions 
needed to undertake this sound dis- 
crimination test. Although no attempt 
was made to differentiate between the 
children on the basis of brain-injury, 
there is some agreement between the 
results of the children positively di- 
agnosed as brain-damaged and the 
observation of Strauss and Lehtinen 
(23) that these children display a 
weakness or disturbance of auditory 
perception unrelated to hearing acuity. 

Diadochokinesis. One of the factors 
concerned with the development of 
articulation is the speed of repeated 
muscle movement (30). In recent ex- 
perimentations at the University of 
Wisconsin, the Sylrater (10), has been 
used to measure maximum repetitive 
movements. 

Using the procedure established by 
Irwin and Becklund (10), the maxi- 
mum repetitive speed for each of three 
syllables [pa ta ka] and maximum 
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repetitive speed for tapping with the 
right, left and both hands were re- 
corded. 

In almost all cases, [pa] proved to 
be the sound produced at the greatest 
speed. In every case, either the right 
or left hands exceeded the tapping 
rate of both hands tapping simultan- 
cously. 

The mean scores of the group for 
maximum rates of syllable repetition 
and better hand tapping were, respec- 
tively, 4.22 and 4.03. Norms at C.A. 
seven, nine and eleven for [pa] and 
tapping with the preferred hand (10) 
were compared with the results ob- 
tained with the present group. As the 
norms were established separately for 
girls and boys, the mentally handi- 
c apped group was divided on the basis 
of sex for this comparison. 

The t-test of the significance of the 
difference between the means was ap- 
plied at each of the age levels to at- 
tempt to establish (1) the statistical 
significance of any difference and (2) 
at what age level these differences 
were most marked. 

These comparisons indicate that the 
performance of the mentally deficient 
boys whose mean C.A. is tw relve years, 
one month with a range from eight 
years to sixteen years is ‘approximately 
that of the seven-year-old normal 
group. Statistically significant differ- 
ences were found between these boys 
and the nine- and eleven-year-old 
normal boys in both tapping and syl- 
lable rates. So far as the girls are con- 
cerned, only the means of the eleven- 
vear-old normal group are superior 
in both Sylrater measurements. The 
tapping rate shows a difference sig- 
nificant at the one per cent level; the 
syllable repetition shows a difference 
significant at the five per cent level. 
The subnormal girls’ C.A. mean and 
range were approximately the same as 
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that of the retarded boys. It may be 
concluded from these results that, in- 
sofar as both the maximum repetitive 
speed for [pa] and preferred hand 
tapping measure a type of motor skill, 
the retarded boys and girls are sig- 
nificantly inferior in their motor re- 
sponses. 

An interesting sidelight concerning 
the tapping rate is that 18 (24 per 
cent) of the retarded children attained 
higher tapping scores with their left 
hands than with their right; six scored 
the same with both hands. It may be 
argued that the hand which is able to 
obtain the highest score in rapid re- 
petitive movement is the preferred 
hand. If this assumption, which needs 
further verfiication, is correct, then 
only 68 per cent of the mentally 
handicapped group exhibit right- 
handedness. It is interesting to com- 
pare this figure with Hildreth’s sum- 
marization (9) of studies of the 
handedness of school children in 
which 93 per cent are right handed. 
The greater incidence of left-handed- 
ness among mental defectives is borne 
out in several studies cited by the 
above. One of these, a study by 
Mintz, found left-handedness in 25 
per cent of 97 subjects whose M.A. 
and C.A. ranges closely match those 
of this study. If, as was stated above, 
the relative t tapping rates of the two 
hands adequately measure handedness, 
the amount of left-handedness is iden- 
tical for both Mintz’ group and the 
present group. This greater incidence 
of left handedness among mentally 
retarded children may be attributed 
to the fact that they are less respon- 
sive to social training; they receive 
less of it, and they do not learn so 
easily from incidental clues (9). Some 
of it may be the result of damage to 
specific areas of the brain. 

Articulation Testing. The subjects 


were tested in five speech activities. 
The consonants were checked in all 
positions. The method used in quanti- 
fying the subject’s ability to articulate 
Consonant sounds correctly was the 
‘articulatory index’ described by 
Wood (31). 

The following tests and 
of presentation were used: 

1. Repeated isolated sounds. The 
consonant sounds were presented in 
the developmental sequence estab- 
lished by Poole (/7) 

2. Repeated isolated words. The 
words presented by the examiner con- 
tained sounds in the same sequence as 
in the preceding test (//). 

3. Spontaneous words based on pic- 
ture stimuli. Bryngleson-Glaspey pic- 
ture cards were used to elicit spon- 
taneous words. In order to equate the 
preceding tests of repeated consonants 
and this test, five additional pictures 
were added. 

4. Memorized selections, repeated 
phrases and sentences. This test was 
recorded on tape, and consisted of 
the prayers ‘Hail Mary’ and ‘Sign of 
the Cross,’ which were memorized by 
the children, and social phrases and 
simple sentences repeated after the 
examiner. 

5. Spontaneous non-emotional con- 
versation. This test consisted of (a) 
tape recorded descriptions and stories 
based on stereoptican pictures seen 
through a View-Master,? (b) conver- 
sation adapted to the happenings of 
the recent Christmas vacation, and 
(c) descriptions and comments of 
the subjects pertaining to activities 


methods 


*The View-Master and the three dimen- 
sional Kodachrome reels consisting of seven 
still frames are manufactured by Sawyer’s, 
Portland, Ore. The reels used consisted of 
FT-5, ‘Cinderella and the Glass Slipper’ 
FT-4, ‘Snow White and the Seven Dwarfs’; 
and XM-2, ‘The Christmas Story, Part II, 


The Shepherds.’ 





+ 
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Taste 2. Articulatory index measures of five types of speech activity.” 


Tests 


I. Repeated isolated sounds 
Il. Repeated isolated words 
Ill. Spontaneous words from picture stimuli 
IV. Memorized prayers, repeated 
phrases and sentences 


V. Spontaneous non-emotional conversation 


All tests 
“Consonants in all positions. 


connected with a doll house and the 
placement of furniture therein. 

Table 2 presents the results of the 
testing of the consonant sounds in all 
normal positions in five types of 
speech activity. The articulation in- 
dices represent the percentage of cor- 
rect responses and are based on a per- 
fect score of 100. Both boys and girls 
made their highest mean scores in Test 
Ill, spontaneous speech based on pic- 
ture stimulus cards. Lowest mean 
scores by both sex groups were made 
in Tests IV and V which measured 
continuous speech. The scores on 
Tests I and II were almost identical, 


Taste 3. Number and type of articulatory 


VUean Scores 


Boys Girls Total S.D. 
N=48) (N=26) (N=74) 

84.96 87.45 85.83 14.75 
86.02 85.79 85.94 14.37 
87.34 89.36 88.05 11.58 
80.29 82.48 81.06 12.12 
79.22 84.47 81.06 11.39 
83.46 85.91 84.39 11.80 


as were those of Tests IV and V. In 
all tests except Test II the mean scores 
of the girls were higher. 

The differences in the means ob- 
tained on the five tests by the total 
group were subjected to the t-test. 
The differences between both the 
means of Tests IV and V and the 
mean of Test III are significant at the 
one per cent level. The differences 
between both the means of Tests | 
and II, and Tests IV and V are sig- 
nificant at the five per cent level. The 
differences, then, between the means 
of Tests IV and V, which are con- 
cerned with continuous speech, and 


errors made in five types of speech activity”. 


Types of Errors Total 
Tests Substitutions Distortions Omissions errors 
Repeated isolated sounds 444 318 64 786 
Repeated isolated words 519 265 114 898 
Spontaneous words from picture stimuli 575 109 113 797 
Memorized prayers, repeated 
phrases, and sentences 444 131 265 840 
Spontaneous non-emotional conversation 718 119 140 977 
Total 2,660 942 696 4,298 
Per cent errors 10.3 3.6 2.7 16.6 


*Total number of sounds tested—25,900. 
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Taste 4. Matrix of Pearson product-moment zero-order coefficients of correlations. 
} 


AMA 





, Auditory Sound 
Artic. Repeating Tapping Memory for Discrim- Per Cent 

M.A C.A Index [pa] Better Hand Vowels ination Hearing 
M.A. 64** Sa 21 a 25° hase 03 
C.A. .30* -.13 07 07 38** - 
Artic. Index 18 .08 13 a .28* 
Repeating [pA; £e"* 14 .28* 
Tapping Better Hand 01 .23* - 
Auditory Memory for Vowels ar 00 
Sound Discrimination All 


AMA Per Cent Hearing 


“Significant at 5 per cent level. 
**Significant at | per cent level. 


Tests I, Il and III, which are con- 
cerned with isolated sounds and words, 
are all statistically significant at less 
than the five per cent level. This in- 
dicates that so far as these mentally 
retarded children are concerned, a 
different picture of their useful articu- 
lation is given by tests of conversation 
or continuous speech than by tests of 
isolated sounds or words.’ 

The difference in the means of 
Tests Il and III are significant at the 
32 per cent level. This finding is in 
harmony with Templin’s study (24) 
in which spontaneous and imitative 
reproduction of words were used in 
measuring the articulation of normal 
children. 

A tabulation of types of errors made 
by the subjects is found in Table 3. 
It is of interest to note that the great- 
est number of errors were substitu- 
tions. These accounted for more than 
10 per cent of the total number of 
sounds tested. In this group of children 
approximately 16 per cent of the ar- 
ticulated speech deviates sufficiently 


‘This substantiates conclusions by Spries- 
tersbach and Curtis (22) concerning the 
need for detailed testing of any defective 
sound in all phonetic contexts. 


from the accepted normal speech of 
other children that it calls attention 
to itself, interferes with communica- 
tion, and may be one of the factors 
causing its possessor to be maladjusted. 


. 
- 


Interrelationships of the Variables 


One of the purposes of this investi- 
gation was to find the interrelation- 
ships in this group among certain 
variables presumed to influence artic- 
ulatory development. The extent of 
the linear relationships between pairs 
of these variables was determined by 
product-moment coefficients of cor- 
relation. These are found in Table 4. 

M.A. and Other Factors. Product- 
moment correlations were obtained 
between M.A. and seven other meas- 
ures. Coefficients of correlation sig- 
nificantly different from zero at the 
one per cent level were obtained be- 
tween M.A. and three of these meas- 
ures: the ‘articulatory index,’ sound 
discrimination, and hand tapping rate. 
Coefficient correlations between M.A. 
and auditory memory for vowels is 
significant at the five per cent level 
while the r between M.A. and syllable 
repetition speed is .21 which closely 











approximates significance. The 7 be- 
tween M.A. and hearing is .03.* 

C.A. and Other Factors. Product- 
moment correlations between C.A. 
and the other measures showed sound 
discrimination and M.A. significantly 
different from zero at the one per 
cent level, the ‘articulatory index’ at 
the five per cent level and no sig- 
nificant r between the ae meas- 
ures and C.A. 

Relative Influence of C. A. and M.A. 
in every instance the coefficients of 
correlation between M.A. and the 
measures used were higher than those 
between C.A. and the comparable 
scores. The use of the partial correla- 
tion technique to ascertain the relative 
influence of M.A. and C.A. on the 
measures presumed related to the de- 
velopment of articulation and speech 
preficiency as measured by the ‘articu- 
lation index’ indicates that in ev ery in- 
stance in which M.A. is held constant, 
the coefficients of partial correlation 
between C.A. and the variables used 
decrease markedly. On the other hand, 
when C.A. is held constant, coeffi- 
cients of partial correlation between 
M.A. and the variables increase with 
the exception of sound discrimination 
and the articulatory index. The de- 
crease in the latter two is slight, how- 
ever, and does not approach the low- 
ering of the partial coefficients of cor- 
relation when M.A. is held constant. 

From these data, and cognizant of 
the fact that the partial correlations 
tell nothing about the nature of the 
cause-and-effect connections between 
the variables of this study (13), it is 

‘Three of the measures having highly 
significant r’s with M.A.—sound discrimina- 
tion (.71), and two measures not reported 
on in this article, mean length of sentence 
(.63) and number of words per minute 
(.56)—are also significantly correlated with 
each other and with more than half of the 
original 98 correlations obtained (19). 
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possible to suggest that (a) the re- 
tardation, or developmental arrest, 
demonstrated in the scores obtained 
by these children may in part cause 
the low M.A.’s as obtained by the 
revised Stanford-Binet; (b) the scores 
are in part caused by the M.A.; 
each is in part caused by the other; or 
that (d) a biological defect operative 
in most of the children affects the 
scores obtained by them on both the 
Stanford-Binet and the other measures 
used in this study. 

Interrelationships Among Remain- 
ing Measures. The interrelationships 
among the five measures presumed to 
affect articulatory development indi- 
cate that these measures are not related 
to a highly significant degree with the 
exception of the maximum repetitive 
rate for [pa] and hand tapping. Their 
correlation of .61 indicates that these 
two functions are measuring some 
generalized ability in these children to 
execute rapid movement. Sound dis- 
crimination is related significantly at 
the five per cent level w ‘ith the above 
two diadochokinetic measures and the 
auditory memory span for vowels. No 
measure among this group of tests is 
significantly telated to the AMA hear- 
ing scores. 


Summary 


This study was designed to explore 
the articulation of a group of mentally 
deficient children. The basic goals 
of the study were to measure five 
determinants of articulatory skill, and 
to test their articulatory proficiency. 
Further goals were to investigate the 
interrelationships between these speech 
developmental factors, articulatory 
proficiency, C.A. and M.A., and to 
consider the relative influence of M.A. 
and C.A. on these measures. 

Major findings were: (1) Thirty 
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per cent of these children exhibited 
hearing losses. Early testing of hearing 
is indicated in order that proper oto- 
logical care may minimize the effects 
of this additional handicap to their 
language potential. (2) Marked de- 
ficiency was exhibited in the auditory 
memory span for vowels and, in par- 
ticular, in sound discrimination. (3) 
Syllable and tapping rates, as measured 
by the Sylrater, indicated that these 
children were deficient when com- 
pared with normal standards. (4) The 
large number of sound substitutions 
(10 per cent of all sounds tested) 
and the sounds found most frequently 
, defective indicated the immaturity of 
the speech of these children. (5) Ar- 
ticulatory indices pointed out that 
whether repeated sounds and words, 
or spontaneous words based on picture 
stimuli were used, approximately the 
same results were obtained. Different 
results were found in the use of tests 
involving conversation. *(6) Coeffi- 
cients of correlation obtained to deter- 
mine the interrelationships of all 
measures used indicated that, in every 
instance, the correlations between 
M.A. and the other scores were higher 
than those between C.A@%nd the same 
scores. When M.A was held constant, 
the partial correlation coefficients 
between C.A. and determinants of 
articulatory skill, as well as the artic- 
ulatory proficiency measure, decreased 
markedly. On the other hand, the 
partial correlations between M.A. and 
the five variables increased in three of 
the relationships when C.A. was held 
constant. (7) The interrelationships 
between the five measures presumed 
to affect articulatory proficiency in- 
dicated that these measures were not 
related to a highly significant degree 
with the exception of the maximum 
repetitive rates for syllable production 
and hand tapping. 
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Group Therapy With Preschool Children 


Having Cerebral Palsy 


Ruth Coffman 


Ollie Backus 


EXPERIMENTATION with group therapy 
at the University of Alabama was 
expanded in 1951 to include a program 
for preschool children with cerebral 
palsy. This article constitutes a report 
of progress with that program. 

[he group has been composed 
six children ranging in age from three 
to seven years. At the time of enroll- 
ment in the clinic the children’s symp- 
toms in respect to speech ranged from 
no speech at all to normal language 
development, and from severely la- 
bored and distorted articulation to the 
presence of only a few substitutions. 
The symptoms in respect to locomo- 
tion and manipulation v varied from 
difficulty in using the left hand only 
to inability to walk, feed, or dress 
oneself. 
have attended the 
speech clinic two hours each morning 
for a period of 12 weeks each semes- 
ter. In accordance with a previously 


These children 


formulated definition of group ther- 
apy (1), the program consists of both 
individual and group instruction, i.e., 
both the two-person relationship of 
child with therapist and the multi- 
person relationship of child-with-peers 
with therapist. It is structured to pro- 
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vide participation in a variety of types 
of interpersonal situations. It also 
involves group therapy for parents as 
well as children. 

There has been general recognition 
in the field that therapy for children 
with cerebral palsy should be based 
on the needs of those children to ac- 
quire motor skills in respect to eating, 
walking, using the hands, and speak- 
ing. There has not been general 
recognition that therapy should be 
based also on their ‘emotional’ needs, 
and that how well such needs are met 
will influence to a great extent their 
ability to acquire and use the motor 
skills. It is the belief of the writers 
that group therapy offers rich possi- 
bilities- for meeting both types of 
needs. Since the literature in the field 
has provided explicit procedures for 
drill on motor skills, whether it be 
done individually or in groups, this 
discussion will be directed to the area 
of ‘emotional’ needs. 


Importance of Meeting 
‘Emotional’ Needs 

Persons with cerebral palsy show so 
many surface manifestations strikingly 
different from other people, and ther- 
apy for them has been concentrated 
so largely on the direct attempt to 
reduce these differences, that it seems 
important to start this discussion with 
a basic postulate about human be- 
havior. This postulate is being made 
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explicit in the various fields dealing 
with human behavior: All human 
beings are basically more alike than 
different. In the field of psychiatry, 
Sullivan (2) put it this way: ‘We are 
all much more simply human than 
otherwise.’ 

One of the characteristics of being 
human appears to be that we not only 
experience events, we also symbolize 
them. From experienced events pat- 
terns of meaning are created which 
give rise to feelings of anxiety, resent- 
ment, well-being, security, etc. Such 
feelings involve the individual’s per- 
ceptions of self in relation to others; 
they influence his needs together with 
the adjustive techniques he uses to 
meet these needs. The term human be- 
havior includes not only ‘structural’ or 
‘biological’ equipment, but also ‘func- 
tional’ or ‘symbolic’ or ‘personality’ 
organization. Persons with cerebral 
palsy, being human, symbolize as well 
as experience events. They have feel- 
ings of anxiety and resentment, they 
dev elop perceptions of self and others, 
they have needs for belongingness. 
But they have so little ability or - free- 
dom to express feelings and needs, and 
their behavior has been so largely 
viewed in terms of neurological in- 
jury, that the tensions indicating anxi- 
ety, resentment, and inferiority have 
been generally overiooked. 

Another postulate on which this 
discussion is based refers to what is 
called ‘learning’: Each human being 
must do his own learning, rather than 
having it done to or for him. These 
postulates too are being made explicit 
in the various fields dealing with hu- 
man behavior: The direction of the 
organism is forward toward growth; 
the task of teaching, of which therapy 
is a specialized part, is to provide an 
environment in which the individual 
becomes free to move ahead; the chief 


barriers to growth are in the area of 
personality organization—weakness in 
self-esteem, anxiety, hostility, etc. 
Again, persons with cerebral palsy, 
being human, must do their own 
learning. For them as for others, the 
process of teaching must include more 
than drill; it must provide an environ- 
ment which helps them become free 
from barriers to grow th, both so they 
can acquire needed motor skills and so 


they can become able to use those 
skills they have acquired. 
Prolonged personal acquaintance 


with older clients with cerebral palsy 
has offered some validating evidence 
for these postulates. One 24-year-old 
boy, for instance, who had been able 
for months to produce normal [s] and 
{z] sounds finally realized why he had 
not moved ahead to use these sounds 
in speech. He had been operating on 
the non-conscious assumption that 
people would be able to like him only 
in the sense of feeling sorry for him; 
that once his defective speech was 
gone he would have nothing to offer 
by way of making friends. As he was 
able to dev elop perceptions of greater 
personal worth he became able to use 
more normal speech. A 19-year-old 
boy had many grotesque facial distor- 
tions. Gradually he gained more un- 
derstanding of his deep- -seated feelings 
of rejection with attendant hostility, 
and developed feelings of greater se- 
curity in interpersonal relationships. 
His facial distortions, which formerly 
had been assumed to stem from the 
cerebral palsy condition, largely dis- 
appeared. A 25-year-old boy had 
developed very little use of the hands 
all through school and college. He 
discovered that his attitude toward 
writing had been associated with re- 
sentment against feelings of rejection 
from his mother. Within a month of 
self-initiated practice he made more 
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progress in writing legibly than he 
had for years. He also eliminated some 
power mechanisms from his behavior 
such as stopping people in the halls to 
engage in prolonged conversations, 
making unnecessary demands for help, 
exerting pressures for social engage- 
ments, etc. He discovered that while 
he needed to be physically quite de- 
pendent on others, he could become 
psychologically quite independent. 
Such experiences as these made the 
writers deeply sure of what they 
wanted to help the preschool children 
accomplish at an early age so that each 
would be free to move ahead to de- 
velop his potentialities to the utmost. 


Procedures for Meeting Needs 


It is considered axiomatic that all 
children, regardless of age or ability, 
have a need to experience feelings of 
success and approval from others. 
Such a need is often accentuated i 
f cerebral palsied children because of 
limitations which make impossible the 
performance of tasks for which ap- 
proval may be given. Within a group 
structure it becomes easier to succeed 
when one is among peers who also 
have limitations in speech and other 
motor abilities. Bonnie, seven years of 
age, had been compared unfavorably 
at home with a twin who does not 
have cerebral palsy. She now finds that 
within the group she is the one most 
able to perform certain tasks. Here, 
despite the motor difficulty of the left 
hand, she assumes the role of ‘hostess,’ 
helping the other children with their 
coats when it is time to leave. Former 
perceptions of self appear markedly 
changed. Instead of her habitual re- 
sponse, ‘I can’t do it,’ she now initiates 
requests, such as, ‘Let me pass the 
cookies,’ or “Let me put on the record,’ 
when it is time to listen to music. She 
seldom refers now to her crippled 


hand, but instead calls attention to the 
fact that she can mark on the board 
holding the chalk in her left hand or 
can string beads using both hands. 
Closely allied to a human being’s 
need for success and approval is his 
need for security and belongingness. 
It seems evident that children with 
cerebral palsy must frequently experi- 
ence feelings of isolation in the family 
group and that such feelings must 
profoundly influence their develop- 
ment. Jo Ann, a five-year-old, had 
parents who were financially able to 
hire a full-time maid to care for her. 
While she was undoubtedly fortunate 
to have the close companionship 
which the maid afforded, both the 
parents and therapist recognized that 
even this arrangement probably cre- 
ated feelings of isolation from the 
mother, whose attention needed to be 
given to younger children. Moreover, 
there is the problem of interaction of 
other siblings with the cerebral palsied 
child. As brothers and sisters are in- 
vited to clinic parties, one observes 
that they tend to sit and watch rather 
than take part in the activities which 
of necessity are adapted to the motor 
difficulties of the group. It is felt that 
group therapy has a particular contri- 
bution to make in relation to these 
problems in that it is structured to 
provide many experiences which em- 
phasize warm personal relationships 
between the children. Such experi- 
ences include: greeting other children 
with ‘Hi,’ exchanging toys using a 
speech response such as ‘For you’ or 
‘Have one,’ choosing a child for a 


turn, pushing the chair of a child un- 
able to walk alone, helping another 
wipe his mouth after drooling, assist- 
ing in the process of putting on a bib 
for the lunch hour, singing in unison 
while keeping time to music. The ob- 
vious signs of pleasure in the children, 





BACKUS AND COFFMAN: GROUP THERAPY 353 


not only during but also after group 
interaction, lend support to the as- 
sumption that belongingness in the 
therapy group tends to counteract the 
almost inevitably experienced feelings 
of isolation outside. 

A significant aspect of human 
growth is the developing ability to 
depend on self rather than others. Be- 
cause children with cerebral palsy are 
factually so dependent on the people 
in their environment, they may easily 
acquire feelings of helplessness and 
dependency. If such perceptions of 
self are present they need to be modi- 
fied in therapy. Janet’s parents were 
disturbed, for ex ample, when she be- 
gan using less speech than previously 
at home, although at the clinic she was 
talking more. A new baby brother 
about a year old was beginning to 
walk, something which Janet at the 
age of five was still unable to do. He 
was demanding more attention and 
getting it. In accordance with modern 
behavior theory it was assumed that 
at a non-conscious level the child felt 
that if she could become like a baby 
again she might receive the attention 
she felt she needed. Besides helping the 
parents solve this problem at home, 
the therapist attempted to provide a 
great deal of warmth and acceptance 
in the clinic, and saw to it that Janet 
was praised for such signs of inde- 
pendence as eating a cookie with 
relatively little assistance or placing 
her arms in the sleeves of her coat. 
Within a few weeks the symptoms 
had decreased markedly. Another 
child, admitted to the clinic at the age 
of three, was unable to leave his 
mother without crying. The mother 
was allowed to stay and the child was 
helped to work through the feelings 
of dependency to a point where he 
became able to remain the full two 
hours without her. 

There is also the problem of ex- 


pressing resentment or hostility. The 
writers have become increasingly 
aware of the relative lack of manifes- 
tations of hostility in these children. 
They are inclined to sit quietly, to 
follow instructions as given, to show 
little curiosity if presented with a new 
situation. Yet it is evident from re- 
ports of parents and adult clients that 
they do experience feelings of hostil- 
ity. One wonders to what extent 
motor difficulty interferes with the 
expression of such feelings. Pounding, 
for example, can serve as an effective 
release for feelings, but if one cannot 
hit the peg with the mallet such an 
activity 1s of little value for releasing 
feelings of aggression. It could, in 
turn, create additional feelings of 
frustration. It is possible, however, 
with careful planning in accordance 
with a given child’s motor ability to 
find ways of helping him express such 
feelings. For example, Donna was able 
to knock over a stack of blocks and to 
tear paper. Another child who became 
able to pound named each of the pegs 
in the peg board a particular person 
in her world, and proceeded to pound 
them vigorously with the wooden 
hammer. When these children can 
learn to express feelings of hostility 
early, on the preschool level, the as- 
sumption is made that they will be 
able to avoid some of the intense feel- 
ings customarily found among adults 
with cerebral palsy. 

Children with cerebral palsy are 
also lacking in the real life experiences 
which other children have as they 
move about exploring their world. 
How can a child know that the stove 
is hot unless he can get close enough 
to touch it and experience the result- 
ing sensation for himself? It seems 
evident that a major goal in therapy 
should be to help these children, inso- 
far as possible, have varied sensory 
experiences which will contribute to 
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growth both physically and emotion- 
ally. 

Recently, for instance, the children 
were taken out under the trees near 
the clinic for a picnic. Each child 
brought his own lunch from home 
with one item of food for himself and 
an additional one to share with an- 
other child. No child was carried to 
the picnic even though it took addi- 
tional time to assist in transporting 
them on foot, in movable chairs, or 
on tricycles. Another day lunch was 
served inside, cafeteria style, with one 
child as cashier and the rest as cus- 
tomers. The two items on the menu 
made it possible for them to have a 
choice as well as providing opportun- 
ity for them to use speech responses 
such as ‘May I have one,’ ‘How much,’ 
and ‘I want some.’ At the Christmas 
season the children were taken into 
the country to cut and bring back 
their own Christmas tree, which they 
then decorated with ornarnents they 
themselves had made. Other experi- 
ences have included: working with 
clay, playing in the sand, finger paint- 
ing, and assisting with the care of two 
turtles which live in the therapy room. 
Sam, a child of three, who has had 
difficulty focusing on objects and 
coordinating hand movements, has 
watched the turtles intently, reaching 
out to grasp them in his small fist. 
Such an activity has been much more 
absorbing than working with standard 
equipment for occupational therapy. 

Group therapy with the parents is 
considered as important as with the 
children. Membership in a group of 
parents having similar problems pro- 
vides needed support and reassurance 
in facing their problems. The discus- 
sion begins matter of factly that hav- 
ing a child with cerebral palsy creates 


problems of great magnitude: the 
sheer physical” labor involved, the 
difficult relations with other children 
in the family, the need of social life 
for the father and mother, etc. The 
parents’ feelings of guilt and resent- 
ment are also discussed. Mothers are 
encouraged very early to raise the 
question, ‘What's right with my 
child?’ instead of viewing him in 
terms of the more obvious limitations. 
The gains each child is making are put 
within the frame of reference of the 
child compared with himself rather 
than with other children. Certain 
special problems are discussed with 
possibilities for solution. For example, 
John’s mother told of her difficulties 
with him in regard to toilet training. 
As she talked it became apparent that 
the child was using this as a power 
mechanism to express hostility against 
the mother. Her freedom to bring this 
problem to the group, the group’s 
interest in and acceptance of her en- 
abled her to solve this problem within 
a week. 

In summary, the point of view has 
been presented that therapy for chil- 
dren with cerebral palsy should be 
based upon ‘emotional’ as well as 
‘motor’ needs and that how well such 
needs are met will influence to a great 
extent their ability to acquire and use 
motor skills. Some of these needs have 
been described and procedures for 
meeting them suggested. 
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Possibilities Of Research 


For Public School Speech Therapists 


Mildred C. Templin 


PUBLIC SCHOOL speech therapists can 
contribute much to the field of speech 
pathology through systematically plan- 
ning their work so as to accumulate 
evidence on common recurrent prob- 


lems. There are certain problems of 
research particularly amenable to 
study and investigation by persons 


who are in daily contact with children 
in a teaching ‘or therapeutic setting. 
These problems are the concern of 
speech therapists. The fruitful study 
of them must be made within a re- 
search framework. 

Year after vear in schools through- 
out the country, public school speech 
therapists make decisions concerning 
the selection, diagnosis and retraining 
of cases. Fundamental to all these de- 
cisions is the desire to bring about the 
greatest amount of improvement in 
the speech of the largest number of 
children with whatever funds and 
facilities are available. In making each 
decision, public school speech ther- 
apists utilize their experience with 
speech defective children, their ac- 
ademic and professional training, and 
their knowledge of those research 
findings which have a bearing on the 
particular problem at hand. Although 
knowledge gained through personal 
experience is probably cumulative, 
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breadth and depth of understanding 
increase with awareness of the con- 
tribution of current research to the 
theory and techniques of speech path- 
ology. The best decisions take account 
not only of personal experience, but 
especially of objective, experimental 
evidence. 

Several kinds of research undergird 
an adequate understanding of all as- 
pects of speech correction: research 
designed to extend theoretical knowl- 
edge; investigations to develop, or- 
ganize and evaluate techniques of 
therapy; and studies of the relation- 
ships of various aspects of speech to a 
variety of environmental factors. Re- 
search which increases knowledge of 
normal and deviate speech has only an 
indirect function in the treatment of 
speech cases. Examples of such re- 
search are found in studies of the 
adaptive speech behavior of the stut- 
terer or in the development of speech 
sounds in infants and young children. 
Research which investigates specific 
practical problems and techniques of 
dealing with children defective in 
speech is of great immediate service 
to speech therapists even though it 
may not give definite or final answers 
in terms of the superiority of any 
particular method of therapy. Never- 
theless, additional objective evidence 
of the relative effectiveness of several 
methods serves as a guide in suggest- 
ing possible procedures for any case. 
Research concerned with the relations 
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of speech deviations to various aspects 
of the enviornment are of use in sug- 
gesting ways to help a child by in- 
directly modifying his environment. 
Instead of investigating specific tech- 
niques of therapy these studies com- 
pare the home adjustment, parent at- 
titudes, etc. of children with defective 
and normal speech and point out fac- 
tors which therapists should take into 
account in their therapeutic practice. 

In any research study there are 
three important parts: the ene re 
of the problem to be investigated i 
terms of a question or hy pothesis; fm 
planning of the experimental proce- 
dure so that evidence to support or 
reject an hypothesis is produced; and 
the carry ing out of the research plan. 
Although public school speech ther- 
apists can assume an active role in all 
aspects, unless they have special train- 
ing in research techniques, their great- 
est contribution can be made in form- 
ulating practical research problems 
and in gathering data for research 
studies designed by someone else. 

The design of the experiment set up 
to obtain evidence on any specific 
question demands careful planning and 
knowledge of and training in research 
techniques. Some speech therapists in 
the public schools have this knowl- 
edge; many do not. The lack of train- 
ing and knowledge, however, does not 
preclude participation in research. 
This understanding of research tech- 
niques, while it cannot be acquired 
quickly, can be acquired. In addition, 
individuals trained in research tech- 
niques are often willing to help in the 
planning of a study. 

There is, however, need for a cen- 
tral agency which would plan studies 
growing out of the questions of public 
school speech therapists. Data could be 
gathered cooperatively by the ther- 
apists then analyzed and prepared for 


publication by this agency. It should 
be emphasized that complicated statis- 
tical techniques of analysis are not al- 
ways needed in order to produce ma- 
terial wihch is valuable for the field of 
speech pathology. The most appropri- 
ate statistical technique will vary with 
the problem being investigated and the 
experimental design. Often, careful 
experimental controls and analyses 
using simple statistical techniques are 
most valuable. 

The public school speech therapist 
is in an unusually favorable position 


from which to aid in formulating 
specific questions for investigation. 


This is a vital research role, since the 
most effective research grows out of 
seeking answers to specific questions 
or of testing specific hypotheses. The 
ever-present problems of the public 
school speech therapists need first to 
be well stated and then subjected to 
experimentation. There is some truth 
in the belief of many speech therapists 
that those whose chief concern is re- 
search, teaching, or working with in- 
dividual cases are not aware of the 
many problems which confront ther- 
apists continually. Since _ practical 
problems as w ell as theoretical ones 
can be attacked experimentally, how- 
ever, these problems provide oppor- 
tunities for public school speech 
therapists to contribute to research by 
formulating questions which grow out 
of their own experiences. The objec- 
tive statement of a problem usually 
brings with it greater understanding 
of the factors involved in that prob- 
lem. 

There are many ways in which 
speech therapists can guide some prac- 
tical research in the direction most 
useful for themselves. Simple things 
such asjlisting problems as they arise 
and bringing them to the attention of 
persons primarily concerned with re- 


search are important. Speech therapists 
can communicate their needs to spe- 
cific research persons through personal 
contact. They can communicate them 
to a large number of research people 
through speeches and symposia at con- 
vention or through articles in appro- 
priate journals. The contribution made 
by posing questions appes ars not only 
in the increased vitality in the field of 
speech correction, but also in the pro- 
fessional growth of the 
therapists. 

2 No speech therapist should hesitate 
to propose a needed research problem 
because he sees it as a simple practical 
question rather than as a wel! formu- 
lated hypothesis. Theories of develop- 
ment of speech, of learning, and of 
many other aspects of human behavior 
are being continually modified or 
formulated. The descriptive evidence 
which is gathered to answer simple 
questions is frequently the basis for 
both the statement and the modifica- 
tion. Many scientists believe that 
theories should be built upon accumu- 
lated evidence rather than that the 
evidence should be gathered in rela- 
tion to a particular theory. 

The fact that speech therapy keeps 
the therapist in contact with large 
numbers of speech defective children 
for periods extending from several 
months to several years is important 
for the speech therapists’ role in re- 
search. The thorough study of any of 
the important, recurrent problems re- 
quires following the progress of chil- 
dren over a considerable period of 
time. Since learning is usually gradual 
and irregular, a substantial training 
period is often necessary if meaning- 
ful results are to be obtained in the 
evaluation of policies and techniques. 
Studies by persons who are not in con- 
stant, direct contact with children 
must often be limited to observations 


individual 
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over a few weeks or a few months and 
the validity of these studies is un- 
favorably affected by this factor. 

Much data can be gathered by pub- 
lic school speech therapists without 
substantial change in their regular pro- 
gram of therapy if the procedure of a 
study is carefully planned in relation 
to the purpose before speech rehabili- 
tation begins in any school year. Test- 
ing procedure and record forms can 
be worked out; time of testing and 
method of analysis can be decided 
upon and dovetailed into the therapy 
program. This can be accomplished 
with a minimum of interference with 
the primary program of speech ther- 
apy. 

How speech therapists can gather 
data as part of their regular work can 
be illustrated in consideration of one 
of the common questions: At what 
age should school children first be 
given speech therapy? Although this 
problem is not new—the Blantons 
(1) posed it in 1919—little experi- 
mental evidence on it has been pub- 
lished. To attack the problem 
experimentally it must be taken out of 
the general framework of therapy and 
stated as an hy pothesis to be accepted 
or rejected in the _ of the evi- 
dence gathered: e.g., “Kindergarten 
children should not be given speech 
therapy. The study must then be 
planned so that the evidence obtained 
will or will not support the particular 
hypothesis being investigated. 

The restatement of the question as 
an hypothesis makes apparent various 
considerations which are closely asso- 
ciated and help to delineate the prob- 
lem. Among these are the optimal age 
for the beginning of retraining, the 
evaluation of the degree of growth to- 
ward mature articulation which has 
been accomplished, and the prediction 
of the liklihood of successful comple- 
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tion of the growth process without 
specialized training. In determining 
the optimal age for beginning retrain- 
ing the speech therapist must take into 
account the ease of the child’s learn- 
ing the particular task or skill, the 
need for this skill in a social situation, 
as well as the most economical or 
profitable use of her time. Optimal 
ages are not necessarily the youngest 
ages. Given a minimum of motor, in- 
tellectual and perceptual ability it is 
possible to teach children to do many 
things which do not make sufficiently 
significant contribution to their wel- 
fare to warrant the time spent in train- 
ing. 

Since most kindergarten children 
achieve accurate speech sound articu- 
lation without any special training, 
speech therapists in selecting cases for 
retraining at the kindergarten level 
should be predicting which children 
will not achieve a satisfactory level 
of articulation development by seven 
and one-half or eight years, the age 
when, on the average, mature articula- 
tion is achieved (2, 3). For this predic- 
tion to be most nearly accurate, cer- 
tain questions associated with the 
problem of the age at which to begin 
therapy need to be considered in the 
design of the study. Will children 
who produce several sounds incor- 
rectly profit more from therapy than 
children who produce only one sound 
incorrectly? Will children havi ing cer- 
tain defective sounds (e.g., [f r l]) 
profit more from therapy than chil- 
dren with other defective sounds? 
Will children .with gross inaccuracies 
in the production of any particular 
sound profit more from training than 
those whose inaccuracies approximate 
the desired sounds? 

The next consideration is planning 
the procedure to obtain the evidence. 
While an experiment designed to gain 
evidence on when therapy should be 


begun with children can vary consid- 
erably, one suitable procedure is the 
technique of matched groups. In this 
technique two groups are initially 
equated on their level of articulatory 
development; then one group receives 
therapy and the other does not. After 
the training period has elapsed the 
progress of the two groups is com- 
pared to determine the effectiveness 
of the training. 

A study using a matching technique 
can readily be incorporated into the 
regular speech program. For any 
speech therapist, after the evaluation 
of the speech of all kindergarten chil- 
dren those having speech defects 
would be divided into two ag 
groups, similar insofar as possible, i 
severity and type of speech deviations. 
To do this, for each girl with a severe 
lingual lisp placed in the group re- 
ceiving therapy, another girl with a 
severe lingual lisp would be placed in 
the group not receiving therapy. 
similar assignment would be made for 
boys and girls and for all types of 
defects—mild and severe lingual lisps, 
lateral lisps, [w] substitutions and so 
on. One of the matched groups (the 
experimental group) would be given 
speech therapy, and the other group 
(the control group) would be given 
no training beyond that which kinder- 
garten experience offers. At the end 
of the first semester and at the end of 
the school year the speech sound ar- 
ticulation of the two groups would be 
compared to determine whether or 
not significantly more progress had 
been made by the group receiving 
therapy. 

Most public school speech ther- 
apists do not have time to work with 
all children who would profit from 
training since there are so many chil- 
dren in the public schools with speech 
deviations. Accordingly, during any 
given vear, some children judged to be 


in need of therapy will not receive it. 
A selection of cases according to such 
a purpose postpones therapy for some 
children, which is inevitable anyway, 

in a way that evidence is provided 
for deciding when and which children 

could most profitably and econom- 
ically be given therapy in future years. 

If one therapist for one year car- 
ried on such a program a little know]- 
edge would be gained. If she con- 
tinued her study for several years, 
more information would be added. 
The question of when to begin ther- 
apy is common to the majority of 
public school speech therapists. If a 
substantial number of therapists 
selected the cases to be worked with 
in a systematic manner for only a few 
years, objective evidence on which to 
base the decision of the optimal age 
to begin therapy would soon be ac- 
cumulated. 

Such a procedure is likely to receive 
criticism, since some parents and 
teachers are primarily interested that 
a particular child receive therapy. The 
plan, however, is analogous to medical 
research on the effectiveness of cer- 
tain remedies. Here the medication 
being investigated is given to some 
patients while others are given place- 
boes. Since it has been possible to edu- 

cate portions of the public to accept 

this procedure in medicine it should 
be possible to educate parents, teach- 
ers, and principals to accept a similar 
procedure in speech pathology. 

Although the problem of whether 
speech therapy should begin in kinder- 
garten has been selected to serve as an 
example of the kind of research data 
public school speech therapists might 
contribute, other recurrent problems, 
too, can be attacked as part of the 
regular remedial program. For ex- 
ample, among these questions are 
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whether to identify speech deviates 
through a survey conducted by the 
therapist, by teacher referral, or by 
some other method; whether to give 
priority in therapy to children with 
slight speech deviations or to those 
who have serious speech problems; 
whether to form homogeneous or 
heterogeneous articulatory retraining 
groups. 

Public school speech therapists are 
forced to make frequent decisions on 
practical problems which confront 
them and which are amenable to ex- 
perimental study. Their chief role in 
research lies in formulating specific 
questions about the problem and in 
gathering research data on the ques- 
tions. Continuous contact with the 
same children over a period of time 
makes possible the evaluation of par- 
ticular remedial techniques and pro- 
cedures. Often this can be done with a 
minimum of extra work merely by 
setting up in advance criteria for the 
selection of cases in terms of these 
specific questions and by making care- 
ful records throughout the period of 
therapy. Therapists not trained to de- 
sign experimental studies can contrib- 
ute to the development of research in 
the field by cooperating in the collect- 


ing of data in studies designed by 
others. A central research agency re- 


sponsible for designing studies and 
analyzing the data in problems asso- 
ciated with speech therapy would 
facilitate this. 
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Audiometric Testing Of Hearing 


Of School Children 


Samuel M. Wishik 
Elizabeth R. Kramm 


ROUTINE audiometric testing of school 
children is generally accepted as an 
effective method of detecting hearing 
deficiency among school age children. 
Less unanimity of opinion exists con- 
cerning the most desirable frequency 
of pe ‘riodic re- -testing. Practices vary 
from an audiometric test of each child 
only once during his entire 
career to annual re-testing. 
Ciocco and Palmer (/) reported on 
changes in children’s hearing that 
took place over a five-year interval 
up to 1937. They emphasized the im- 
portance of ear infections as a cause 
of hearing impairment among chil- 
dren. Since the time of that study, 
the advent of antibiotics has consider- 
ably reduced the occurrence of ear 
infections. The present paper reports 
the findings of a study of a current 
program of periodic audiometric test- 


school 
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ing and the possible conclusions that 
might be drawn with respect to de- 
sirable frequency of re-testing. 


Study Method 


In the school system under study, 
the routine procedure calls for an ex- 
amination of all pupils in the first, 
third, and fifth grades. Children who, 
for one reason or another, fail to re- 
ceive the routine test in those grades 
are usually tested in the next years. In 
some instances children are also tested 
in kindergarten before entering the 
first grade. Children who fail a test in 
any given year are often re-tested the 
following year. 

During the summer of 1952, data 
for the study were taken directly from 
the individual health records and 
audiometric test reports of pupils who 
had completed the fifth or sixth grades 
in the public schools of the Reading 
School District. For each child, a 
record was made of passing the au- 
diometric test, failing, or not being 
tested during each year from kinder- 
garten or the first grade through the 
fifth or sixth grades. All children in 
the fifth and sixth grades in the 
1951-52 school year were included in 
the report except those who had trans- 
ferred into the Reading District from 
other school areas. On the basis of 
these criteria, 1726 children, or 88 per 
cent of the 1957 pupils then enrolled 
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in the fifth and sixth grades, were in- 
cluded in the study. These children, 
therefore, were a homogeneous popu- 
lation group who had been subjected 
to a reasonably uniform method and 
quality of testing over a five- or six- 
yer period. The children constituted 

2 per cent of the total school popula- 
tion. 

In the City of Reading, each child 
first has an individual puretone audio- 
metric screening test by the sweep- 
check-method set at 15 decibels and 
ranging in frequency from 128 to 
11,584 cycles. Any children who fail 
with either ear to hear two or more 
frequencies in the sweep at the 15 
decibel level are called back the same 
day for a second test. The re-test at- 
tempts to determine the child’s hear- 
ing threshold to progressively dimin- 
ishing volume of tones within the 
same frequency range. Any child who 
fails at 20 decibels to hear any two 
tones in either ear is scored as failing! 
This threshold test is then repeated 
in two or three weeks to rule out 
transient hearing changes such as those 
accompanying a common cold. In the 
presence of respiratory infection, the 
last test is postponed until symptoms 
disappear. Approximately half of the 
children who fail the sweep-check test 
pass the threshold tests. On the final 
record, no child is considered a failure 
if he passes the last threshold test. 

No qualitative analysis of audio- 
grams is attempted in the present 
ng Findings are classified merely 

‘pass’ or ‘fail’ The word ‘failure’ 
in iS present paper, therefore, refers 
to failing the second threshold test. 
The word ‘test’ refers to a completed 
testing procedure composed of a 
sweep-check and two threshold tests. 
Not more than one ‘test’ is recorded 
for any child during any one year. In 
P 5028 such ‘tests’ were done on the 

726 children. 


If a child failed the sweep-check 
screening test and did not receive a 
follow-up threshold test, or if the re- 
sults were not recorded on the pupil 
health card, he was considered for 
the purpose of this study as not having 
been tested. Any other tests, such 
as by phono- -audiometer, whispered 
voice, or watch tick, were discounted. 


Findings 


Eighty-seven per cent of the chil- 
dren were tested at approximately the 
first grade, 93.6 per cent at approxi- 
mately the third grade, and 94.5 per 
cent at approximately the fifth grade. 
Eighty-one per cent of the children 
received the desired three or more 
tests during the study period, although 
the intervals between these tests did 
not always conform to the biennial 
spacing. 

Among the 74 children who were 
examined by an otologist after havi ing 
failed the audiometric test, all but one 
had confirmation of hearing impair- 
ment. Even those with mild and pre- 
viously unsuspected hearing loss were 
confirmed as having the hearing de- 
ficiency reported by the audiometric 
test. The remainder of the discussion 
in this article is, therefore, predicated 
upon an assumption of very high de- 
gree of reliability of the test reports. 

One hundred twelve different chil- 
dren, or 6.5 per cent of the 1726 in- 
cluded in the study, failed at least 
once. It is important to give considera- 
tion to possible bias that may have 
been introduced by some children 
having missed tests and other children 
having taken more than the routine 
number. Among those children who 
missed some of the routine tests and, 
therefore, had a total number of tests 
less than the desired three, there was 
no significant difference in number of 
failures from those who were tested 
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Taste 1. Distribution of children tested and 
failing one oz more tests by number of 
times each child was tested. 








Children with one 





. Children or more failures 
ere — Number Per cent 
One or more 1,726 112 6.5 
One 25 l 4.0 
Two 295 15 5.1 
Three* 1,231 45 3.6 
Four 155 42 27.1 
Five 20 9 45.0 








*Routine procedure required three tests. 


the routine number (Table 1). When 
the routine was exceeded, however, 
the proportion of failures rose sharply 
because those children had been re- 
ferred for extra tests for special rea- 
sons. 

In the lowest grades, 3.3 per cent of 
the children had at least one failure 
(Table 2). In the third and fourth 
grades, 4.0 per cent failed one or more 
times, and 2.2 per cent of pupils in the 
highest two grades of this study failed. 

Forty-four per cent of the new 
cases were first discovered in the low- 
est grade group, a similar number in 
the intermediate grade group, and 
12.5 per cent in the highest grade 
group in the study. Among these chil- 


Taute 2. Number of children tested and 
number and per cent failing at least once 
by grade group. 





Children failing 
Number Per cent 


Children 


Grade Group yee oe 





| (Kindergarten, 
First, Second) 1,503 50 3.3 

Il (Third, 
Fourth) 1,613 66 4.1 
Ill (Fifth, Sixth) 1,645 


“ 
~~ 
Nw 
tw 


dren first discovered at different grade 
levels, how many were definitely 
known to have had normal hearing in 
previous test periods as contrasted 
with children who might have had un- 
recognized and untested difficulty? In 
Table 3, ‘candidates’ are children who 
had been tested in the previous year or 
grade group and had not previously 
failed. Those re-tested in Group I are 
not representative of their grade level 
and do not have the same meaning 
as the older groups. In Group II (third 
and fourth grades), 2.2 per cent of 
candidates for first failure by re-test 
did fail and 0.9 per cent failed in 
the fifth and sixth grades. Among 
these candidates, the failures constitute 
the actual increment of new cases that 
would result from a complete pro- 
gram of biennial re-testing. 

Children who pass the first test are 
likely, in preponderant proportion, to 
continue to pass in subsequent grades 
(Table +). Among those who passed 
in the first grade group, 2.2 per cent 
failed when re-tested in the second 
grade group. Among those who passed 
both in the first and second groups, 
only 0.6 per cent failed when re- 
tested in the third grade group. 
Among those who failed the second 
time, though having passed in the first 


oy 


Taste 3. Candidates for first failure by re- 
testing and increment of new cases dis- 
covered by retesting children who passed 
previously by grade group. 


Candidates for Increment of new 
first failure ©ases discovered 
by re-test 


Grade Group 
Number Per cent 


I (Kindergarten, 


First, Second) 125 7 5.6 
Il (Third, 

Fourth) 1,391 31 2.2 
Il (Fifth, Sixth) 1,452 13 0.9 
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Taste 4. Re-test findings among children 
who pass tests in first grade group. 


Group 1 o 2 
,, . Group 2 Group 3 
(Kindergartes» (Third, Fourth) (Fifth, Sixth) 





Passed: 1264 


Passed: Failed: 8 
sit; Not tested: 61 
Passed: Failed: — 2 
53 30 alled: 
on ; Not tested: 3 
Not Passed: 85 
tested: 90 ‘Failed: 0 
Not tested: 5 


grade group, 18.5 per cent failed when 
re-tested in the third grade group. In 
all, among those children who passed 
when tested in the first grade group, 
0.9 per cent showed or retained a 
failure in the last grade group covered 
by this study. 

It is important to point out that 
even among children who have gone 
through four or five years of passing 
repeated audiometric tests, one in 166 
failed when re-tested at 10 or 11 years 
of age. This finding strongly sub- 
stantiates the advisability of giving at 
least three tests over the six-year 
period. 

On the other hand, as revealed by 
Table 5, among the 50 children who 
failed when tested in the first grade 
group, 39.5 per cent failed again if 
tested in the next grade group, and 
72.2 per cent of these if tested a third 
time. In all, 26 per cent of the chil- 
dren who failed at the time of testing 
in the first grade group retained that 
failure in the latest grade group cov- 
ered by the study. Without correct- 
ing for those who missed tests in one 
grade group or the other, the likeli- 
hood of first failures showing failure 
after six years was 32 times as great 


as among those who passed in the first 
grade group. 

It would seem reasonable, therefore, 
to omit children with previous failures 
from the routine. biennial testing, to 
discontinue subjecting these children 
to the initial sweep-check test and to 
establish for them a special procedure 
of annual complete audiogram studies. 
It is suggested that once a child has 
failed, he continue to be followed by 
the special rather than routine pro- 
cedure until he passes a subsequent 
carefully done test. As shown above, 
once he does pass, he is not very likely 
to return to the failing category. 

Another approach to the question 
of how many additional cases are un- 
covered by repeated testing would 
focus on the number of successive 
tests at one or more year intervals 
without necessarily considering the 
grades in which the tests were done. 
This would show at which of a num- 
ber of successive tests the children 
with hearing impairment were discov- 
ered (Table 6). If only one test had 
been given to the children, 51 children 
or 45 per cent of the cases of hearing 
impairment would not have been de- 
tected. If the program had stopped 
short after two tests had been given, 


Taste 5. Re-test findings among children 
who fail tests in first grade group. 





Group 1 
¢ Group 2 Group 3 
indecoorten, (Third, Fourth) (Fifth, Sixth) 
Passed: Passed: 25 
29 : Failed: 0 
; Not tested: 4 
Failed: Failed: Passed: $ 
50 19 Failed: 13 
} Not tested: 1 
Not Passed: 2 
tested: 2 Failed: 0 


Not tested: 0 
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16 per cent would have been missed. 
Three tests would have detected al- 
most all the cases. This approach in- 
dicates that without regard to the in- 
terval between the tests, as long as at 
least one year intervenes, two or more 
tests are warranted in respect to the 
proportion of cases uncovered. 

Since the routine procedure in the 
Reading testing program was that of 
a biennial rather than annual examina- 
tion, it is not possible to know how 
many children with temporary hear- 
ing difficulty of not more than one 
year’s duration were missed. An in- 
direct clue to this might be drawn 
from the fact that 385 times in the 
period under study children who had 
previously passed all their tests had an 
opportunity, for one reason or an- 
other, to be re-tested after a one-year 
interval. Sixteen or 4.1 per cent of 
these chances were followed by a fail- 
ure. This is undoubtedly a higher 
percentage than one would expect to 
pick up in a routine annual testing 
of previously apparently normal chil- 
dren. Nevertheless, these children did 
develop hearing deficiency within a 
one-year period. Although the num- 
bers are small, there seems to be a 
somewhat greater tendency for such 
hearing deficiency to develop in a one- 
year period among the younger chil- 


Taste 6. Increment of new cases discovered 
by re-testing by order of test when first 
failed. 
New cases 
Order of test Discovered Not yet discovered 
Per cent 
Number of total 
new cases 
First 61 51 45.5 
Second 33 18 16.1 
Third 16 2 1.8 
Fourth 2 


dren than among those in the upper 
grades of the present study. 

The preceding emphasis on the child 
with temporary hearing impairment 
stems from the large proportion (55.4 
per cent) of the failures in the present 
study that fell into that category 
(Table 7). Within the limitations of 
the gross findings available in the 
present study, it is not possible to 
state in how many of these children 
the hearing impairment cleared up 
spontaneously and how many of them 
recovered as a result of treatment that 
was instituted because of the audio- 
metric program. In either event, it is 
clear that school age children develop 
hearing impairment of a non-perma- 
nent nature at all times during the first 
six grades and that within a one-year 
period or the two-year interval be- 
tween routine testing, such hearing 
impairment may persist for varying 
lengths of time, sometimes long 
enough to have definite effect upon 
the child’s educational progress and 
other adjustments. That these non- 
permanent hearing impairments are 
not episodes of a day or week is 
known because of the interval that 


Taste 7. Number and percentage distribu- 
tion of new cases by duration of hearing 
impairment. 


New cases 
Duration* 


Number Per cent 
All types 112 100.0 
Chronic 40 35.7 
Temporary 62 55.4 
Indeterminate 10 8.9 





*Criteria for duration of hearing impair- 
ment: Chronic, failure to pass a test in more 
than one year; Temporary, failure to pass 
a test in only one year but with a pass in a 
subsequent year; 
pass in only 
sequent tests. 


Indeterminate, failure to 


one year but with no sub- 
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exists in the Reading procedure be- 
tween the first screening sweep-check 
test failure and the final threshold test 
before referral for otological exami- 
nation. Furthermore, varying delays 
undoubtedly occur between referral 
and the medical examination which, in 
this series, almost invariably confirmed 
the finding of hearing “impairment 
despite that delay. 


Conclusions 


1. In the first six grades, 6.5 per 
cent of children given audiometric 
tests failed at one time or another. In 
the lowest grades, 3.3 per cent of chil- 
dren failed, 4.0 per cent in the third 
and fourth grades, and 2.2 per cent in 
the two highest grades investigated. 


2. Finding of new cases amply 


justifies a program of biennial testing 
through the first six grades. Among 
third and fourth grade children who 
previously passed audiometric test, 
2.2 per cent failed when re-tested. 
(mong fifth and sixth grade children, 
0.9 per cent of such candidates for 
first failure on re-test failed. 

3. A significant number of chil- 
dren have impaired hearing for pe- 
riods of less than two years duration 
but of more than several weeks dura- 
tion. It is not known whether an- 
nual testing would detect a sufficient 
number of additional cases to warrant 
the more frequent schedule. 
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Group Auditory Training Unit 
For Preschool Children 


Tina E. Bangs 
James L. Shapley 


ropay, advances in amplifier design 
and audiometric techniques are mak- 
ing necessary a re-classification of 
many ‘deaf’ children into the ‘hard of 
hearing’ group. Hardy (5), Huizing 
(8), and Wedenberg (/1) are among 
those who have emphasized this point. 
An example of the actual small pro- 
portion of deaf children has been re- 
ported by Goodman (4) who demon- 
strated in 1949 that approximately 
96.5% of 345 children tested in 
schools for the deaf in England were 
found to have some residual hearing 
as measured by a Western Electric 
Model 6A audiometer. If we accept 
the philosophy that all children who 
have some residual hearing may profit 
to a degree from amplification while 
undergoing a language development 
program, then the available evidence 
implies that many more hard of hear- 
ing youngsters will be potential hear- 
ing aid users if auditory training pro- 
grams are started at as early an age 
as feasible. 

A few institutions have designed 
and constructed experimental group 
auditory training units, but the general 
trend in schools for the deaf has been 
amplification through portable or 
semi-portable commercial units. Al- 
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though many of these instruments 
have one or more features generally 
considered desirable, such as compres- 
sion amplification, binaural attenu- 
ators, tone controls, and sufficient 
power to overcome hearing losses of 
at least 100 db, the authors were con- 
cerned with these and other attributes 
which did not appear in one single 
unit. The purpose of this paper, then, 
is to present the criteria for an ex- 
perimental group auditory training 
unit which will meet the needs of 
aurally handicapped preschool chil- 
dren, and the description of the de- 
sign of such a unit. 


Criteria 


Components. In so far as possible, 
the unit should be constructed with 
commercially available components. 

Adaptability. The unit should be 
adapted specifically for children from 
12 months through the five-year level. 
This feature is in line with the phi- 
losophy that maximum benefits in 
amplification should be provided pre- 
school children before their language 
education is begun. Because modern 
audiometry is proving to be a fairly 
reliable method of determining the 
nature and extent of hearing losses in 
preschool children (2), younger and 
younger children are being diagnosed 
as severely hard of hearing rather than 
deaf. For these very young children, 
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size and weight of the headsets, sturdi- 
ness of controls, and placement of in- 
dividual control stations need care- 
ful attention. 

Accommodations. The unit should 
provide equal facilities for six chil- 
dern. Experience of the teachers in 
one center has demonstrated that 
groups of preschool children larger 
than six in number are difficult for 
one teacher to handle in an auditory 
training program. On the other hand, 
more than one child in a training situa- 
tion makes for easier motivation and 
each pupil strengthens his learning by 
the repetition that must occur in 
group instruction. 

Signal Inputs. The equipment should 
be as versatile as possible for training 
purposes, which means giving the 
children every possible listening op- 
portunity in present day environment. 
Therefore, inputs for phonograph, 
tape, radio, and television sound 
should be provided. For live voice 
transmission, a directional hand mic- 
rophone and a non-directional ceiling 
microphone should be included. For 
reasons of economy and simplicity, 
the addition of individual directional 
mikes at each station was not included 
in the initial planning. 

Amplification System. Power Out- 
put. In order to reach severely hard of 
hearing children the unit should be 
capable of delivering speech signals 
from all 12 phones in the system with 
a minimum of distortion at a level at 
least 100 db above normal speech re- 
ception threshold for spondee words. 
Research programs at other institu- 
tions (/0) have indicated that children 
with losses so severe that they cannot 
be measured by a standard pure tone 
audiometer can nevertheless profit 
from amplification. 

Frequency Range. The amplifica- 
tion of all frequencies in the speech 


range should be uniform within plus 
or minus one db.’ 

Compression. ‘The system should in- 
corporate signal compression. For ex- 
ceedingly hard of hearing children 
who have never before heard conver- 
sational speech or transient noises at 
loudness levels above their thresholds, 
a fear and dislike of sound is prone to 
occur. This has been substantiated 
during tours of schools for the deaf 
when the following question has been 
asked of the teachers: ‘Do you have 
an auditory training program available 
to your students?’ A common reply 
has been, ‘Yes, but the children com- 
plain that their ears hurt if we make 
sounds loud enough to reach them.’ 
Partly for this reason, auditory train- 
ing has become only a minor factor in 
the curriculum of the profoundly hard 
of hearing, not because it was ill ad- 
vised, but because i improper amplifica- 
tion allowed uncontrolled transient 
sounds to reach impaired ears at dis- 
agreeable or painful levels of loudness. 
Undesirable variations in speech amp- 
litude can be considerably reduced, 
however, by using a compressor cir- 
cuit in an amplifier. A compressor cir- 
cuit operates somewhat like an auto- 
matic volume control by regulating 
the average level of all signals exceed- 
ing a predetermined limit. The usual 
wide variations in speech amplitude 
can be effectively constricted to the 


‘This requirement is necessarily restricted 
to the amplifying system only. Although 
the responses of the entire system including 
microphones and earphones is of prime in- 
terest, the fact remains that microphones 
and earphones with essentially uniform re- 
sponse for a wide range of frequencies are 
expensive. The ceiling microphone used 
with this training unit is in the $35-$40 class 
and the earphones are the well known PDR-8 
type. The objective here is to incorporate 
an amplifier which will not contribute sig- 
nificantly to the non-uniformity of the sys- 
tem as a whole. 
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narrowed range of tolerance of indi- 
viduals with severe hearing losses. In 
this way those children with severe 
losses with or without recruitment can 
be helped to develop a tolerance for 
sound. 

Monitoring. Both a monitoring 
headset and monitoring speaker should 
be included. Monitoring phones per- 
mit the instructor to evaluate qualita- 
tively the signals being transmitted by 
the equipment following compression. 
In addition, the teacher can assist in 
inducing the children to don the 
phones if there is also a pair for her 
to wear. Use of a speaker assists the 
teacher in following phonograph re- 
cordings, tape recordings, television 
sounds, etc. in the training program. 
It also provides an acoustic link to 
children when they are actively using 
their own hearing aids in the class- 
room. 

Master Gain Control. For purposes 
of initial training in recognition of 
sound and building tolerance for 
sound, the teacher should have a cali- 
brated attenuator under her control 
which simultaneously influences the 
over-all amplification delivered to all 
sets of phones. 

Output Stations. Individual stations 
should be included primarily for the 
purpose of providing independent 
controls for each youngster. 

Controls. Each station should in- 
clude a main control stepped attenua- 
tor to be manipulated by the child for 
the purpose of attempting to teach 
each child to adjust his over-all ampli- 
fication to his own comfort level. This 
would demonstrate to the teacher the 
youngster’s initial tolerance for sound 
in comparison with his needs as indi- 
cated by audiometric testing. Indi- 
vidual phone attenuators and separate 
high and low frequency roll-off con- 


trols at each station should be included 
for research purposes. 

Phones. A high quality binaural? 
headset should be prov ided each sta- 
tion. Although there is a paucity of 
research in the area of binaural listen- 
ing relative to threshold of speech 
and intelligibility scores, enough has 
been written (6) to indicate that fur- 
ther study is needed in this area. For 
purposes of research, then, binaural 
phones should be included and each 
phone be provided with a calibrated 
attenuator. 

Calibration. A method for deter- 
mining the output at each station for 
each ear should be provided. The 
importance of knowing the levels in 
decibels relative to the SRT or aver- 
age pure tone loss* at which each 
child is listening during his training 
program was considered important 
both from the standpoint of training 
and research. The teacher could save 
time in her training program if she 
could initially set the output signal 
at the phones to just compensate for 
the average pure tone loss of the child, 
and then could proceed with increased 
amplification from day to day for pur- 
poses of building tolerance. In ad- 
dition, the teacher could conduct a 
research program relative to the 
amount of amplification needed for 
individual children whose losses differ 
in their nature and extent. 

Appearance and Durability. The 
unit should be aesthetically acceptable 
as well as durable. In order to assist 
in establishing and maintaining rapport 


*The term ‘binaural’ is here restricted to 


‘two-ear’ listening, or ‘pseudo-binaural’ as 
described by Hirsh (6). 

*According to Carhart (3) the average of 
the losses measured at 512, 1024, and 2048 is 
a clinically useful value for estimating the 
Speech Reception Threshold of patients 
undergoing aural rehabilitation. 
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with the children, appealing colors 
and appropriate exterior decoration 
should be applied to the equipment, a 
minor yet important detail. Further- 
more, if the children are expected to 
manipulate their own attenuators and 
handle their own phones, it is impor- 
tant that the equipment should be of 
durable construction. 


Design 


A block diagram of the group hear- 
ing aid unit which was designed to sat- 
isfy the requirements outlined above 
is shown in Figure 1. Six input chan- 
nels are provided, each having its own 
gain control. Included in the six chan- 
nels are two microphone channels em- 
ploying a single stage of preamplifica- 
tion, and a ceiling microphone chan- 
nel having two stages. A three-speed 
phonograph turntable is mounted in 
the top of a 23” x 17” X 36” equip- 
ment rack containing the various amp- 
lifiers. A reluctance type pickup and 
its recommended pre-amplifier are 
used for the phono channel. The pre- 
amplifier-mixer unit was especially 
designed by one of the writers with 
particular attention given to wide 
range linear amplification with maxi- 





mum reduction of internal 
noise. 

[he combined output of the mixer 
amplifier connects to a commercially 
available amplifier with a compression 
circuit having an 18:1 compression 
ratio. In this amplifier the signal is 
attenuated to a pre-determined maxi- 
mum allowable level .15 seconds after 
any input signal just exceeds a level 


hum and 


where compression begins to take 
place. A further increase in the input 


voltage by 36 db increases the output 
by only two db. An indicating eye 
associated with this amplifier prov ides 
visual evidence of compression when 
the signal attains a level exceeding the 
pre- -determined limit. Thus a type of 
automatic volume control action op- 
erates to maintain the average level of 
all compressed signals to within a rela- 
tively small dynamic 1 range. The low 
impedance output of the compressor- 
amplifier provides both phone and 
speaker monitoring facilities. 

From a point within the compressor- 
amplifier not affected by the two 
monitoring volume controls, the sig- 
nal is connected to a calibrated poten- 
tiometer located on the console. This 
control provides for 90-db attenua- 



















































































COMPRESSOR « 2 
MIKE NO.t —> AMPLIFIER ss 3 POWER +> STA.! 
. E Zz AMPLIFIER |__J! 
oO 
MIKE NO.2—* ™ > STA.2 
tt 
ce 4 
CEILING MIKE rd wW e }?sTa3 
= w 
is a 
4 COMPRESSION OUTPUT © 
oY 
acne uo INDICATOR METER [> | = [*STA4 
cz <a 
ad mT 
RADIO-TV-—> o estas 
TAPE ———#4 MONITOR MONITOR te STA. 6 
PHONES SPEAKER 
____J 




















Ficure 1. Block diagram of the group auditory unit. 
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Ficure 2. Circuit arrangement for connect- 
ing six stations to the power amplifier. 


tion in three-db steps. The signal 
then fed to a commercially available 
laboratory-type 20-watt wide range 
amplifier+one db, 20-20,000 cps. An 
output meter is bridged across the 500 
ohm output of the power amplifier. 
This meter provides for visual moni- 
toring of the relative signal level made 
ay —_ for all the stations. 

\ departure from the usual output 
circuitry was necessary, however, in 
order to satisfy the requirement of 
provision for separate low and high 
frequency cut-off controls at the sev- 
eral headset stations which could be 
set at will without materially altering 
the frequency characteristics at any 
other station. To solve this problem, 
500 ohm circuits are employed and 
an isolating network is inserted be- 
tween the power amplifier output and 
the individual lines to each of the six 
stations required. By using 500 ohm 
lines to each station, it was possible to 
use shunt and series condensers of 
nominal values to provide, respec- 
tively, high and low frequency at- 
tenuation slopes to the frequency 
characteristics of a given station. The 
isolating network, although introduc- 
ing a large power loss in output, re- 
duces the influence of a given station 
on the frequency characteristics of the 
others to a maximum of one db, no 
matter what frequency settings are 
chosen. When the power amplifier is 
driven to full output with a 1000 cps 
pure tone, the sound pressure level 


developed by the average PDR-8 ear- 
phone used in this system into a stand- 
ard Type 1, 6 cc Coupler (/) is 117 
db re .0002 dynes/cm?. Care was taken 
to keep all input and output imped- 
ances properly matched in so far as 
possible with standard components so 
that a minimum of frequency discrimi- 
nation occurs in the output to the 
phones when the frequency roll-off 
controls are in the ‘flat’ position. The 
isolating network circuit is shown in 
Figure 2. 

All the electrical components of 
each station are housed in a metal box 
3” x 4” x 10”. The controls and 
jacks are located on the face of the 
box as shown in Figure 3. The stations 
are bolted under the lip of a specially 
built table designed to seat three pre- 
school children on each side. The lip 
of this table top extends far enough so 
that the entire station control box is 
covered by the table top. 

The flat portions of the selector 
switches and attenuator shafts are filed 
more deeply at the bearing end 
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Ficure 3, An individual station contro] box. 
The calibrated control in the center is the 
main station control. The upper left con- 
trol is the low frequency roll-off selector, 
the upper right control the high frequency 
roll-off selector. The lower left control is 
the individual attenuator for the left phone, 
the lower right for the right phone. The 
phone jack ie the left phone is identified 
with a black dot, the jack for the right 
phone with a red dot. 
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Ficure 4. Circuit diagram of one station. 


the shafts so that the knobs can not be 
pulled off so long as the knob set- 
screws are in place. At each head- 
phone station a stepped attenuator is 
provided which controls the signal to 
both phones simultaneously. In ad- 
dition, each phone of a given headset 
has its own attenuator, thus providing 
a means of attenuating each earphone 
independently. This arrangement is 
shown in Figure 4. 

The individual phone attenuators 
are continuously variable rather than 
stepped. Dial markings of these atten- 
uators were calibrated in db by instru- 
ment. A zero db reference was estab- 
lished empirically by determining the 
attenuator settings required for ob- 
taining a threshold of intelligibility 
for normal ears using spondee words 
presented at a level which activated 
the compressor circuit. The riaximum 
speech sensation level available relative 
to the threshold just mentioned is 100 
db, a value obtained when there is no 
attenuation in the system. In order to 
determine the approximate sensation 
level of speech above normal threshold 
in a given phone, the readings on the 
three attenuators involved are merely 
summed and the resultant value sub- 
tracted from 100 db. 

The headsets include two PDR-8 
headphones for each station. They are 
assembled with rubber ear cushions, a 
plastic covered wire-type head band, 
and two two-conductor cords, all of 


light weight construction. Particular 
attention was given to the reenforce- 
ment of the mechanical attachment of 
the phone cords to their respective 
phones and jacks. One phone was 
painted red, the other black, and cor- 
responding red and black flat-type 
phone plugs were attached. On the sta- 
tion box the phone jack for the right 
ear was coded with a red dot painted 
just above it, the one for the left with 
a black dot. 

The equipment is designed so that 
no electrical shock is possible from 
physical contact with it. The console 
was mounted on four-inch rubber- 
tired casters which facilitates moving 
the unit across carpeted floors. The 
design and construction of the unit 
as a whole resulted in a maximum of 
simplicity, ruggedness, and quality, 
with a minimum of cost. 

Upon completion of the electrical 
and mechanical assembly of the unit, 
the console and all the stations were 
spray-painted with a pale green wash- 
able enamel fitting into the color 
scheme of the classroom in which the 
unit is installed. To complete the dec- 
orative requirement, brightly colored 
animals and other figures were painted 
on all four sides of the console. 

In order to test the philosophy that 
children previously and contempo- 
rarily considered deaf can be taught 
language through controlled auditory 
stimulation and its adjunct speech 
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reading, the writers have designed and 
constructed a group auditory training 
unit. This group unit was assembled 
to meet practical and exacting criteria 
for educational as well as research 
purposes. Brief experience with this 
equipment appears to justify the origi- 
nal concepts relative to language de- 
velopment in many of the so-called 
deaf children, and the techniques and 
results of future training with this unit 
will be presented in subsequent papers. 
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The Eyeblink Response As A 


Test For Hearing 


Robert Galambos 
Philip E. Rosenberg 
Aram Glorig 


THE PRESENT STUDY is a re-examination 
of the possible usefulness of the 
cochleo-palpebral, or eyeblink, reflex 
(2) as an objective test of hearing. 
Molinie (9), Gault (6), and Belinoff 
(4) appear to be the first to report 
systematically on the possibilities of 
this method, and with the measuring 
equipment of their time, concluded 
that it represented a useful test for 
simulated deafness. Subsequently con- 
siderable interest in this reflex was dis- 
played (1, 11). As shown by Landis 
and Hunt (8), the eyeblink response 
is the most stable component of the 
startle pattern to loud sounds, and it is 
a compelling auditory reflex that is not 
brought under voluntary control even 
by persons like experienced pistol- 
shots who think they have done so. 
The purpose of this article is to de- 
scribe a method that conveniently 
measures when eyeblink responses to 
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sounds occur, and to present the re- 
sults obtained when such responses 
are systematically examined in both 
normal and hard of hearing persons. 


Method and Procedure 


Che initial problem was to obtain a 
standard sound that would cause the 
eye to blink. To accomplish this a 
click was used. It was generated by a 
square wave from a Grass Stimulator 
(Model S4A) fed through a Mac- 
Intosh 50-watt Amplifier into a pair 
of Permaflux (PDR 8) earphones. A 
Hewlett Packard 5-watt attenuator 
was installed between the stimulator 
and the amplifier to control the in- 
tensity of the signal. With this system 
a square wave of 0.35 msec. duration 
produces a click with frequencies 
around 1000 cps predominating, and a 
maximum over-all sound pressure of 
about 134 db re .0002 dynes/cm? 
when no attenuation is introduced. 
This proved to be a sufficiently loud 
sound to elicit a blink at each applica- 
tion of the stimulus to a normal ob- 
server. 

The next problem was to obtain a 
reliable measure of the eveblink 
whenever it occurred. This is readily 
accomplished by transferring to an 
oscilloscope tube face the electrical 
output of a crystal that is activated 
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by movements of the eyelid. The 
crystal employ ed is the one used in an 
‘static’ phonograph cartridge; a one- 
inch length of stiff wire replaces the 
phonograph needle, and the whole is 
swivel-mounted on an ordinary oto- 
scopic headband. When the wire ‘is 
brought into contact with the eyelid, 
even very small lid movements gen- 
erate significant electrical potentials. If 
these potentials are delivered to the 
vertical plates of a dual-beam cathode 
ray oscilloscope (Dumont type 322) 
whose sweep is initiated by the stim- 
ulus square wave, eyelid responses are 
regularly seen to follow the stimula- 
tion. The second channel of the oscil- 
loscope has been used throughout to 
indicate the time base. 

The individual to be tested was 
seated in a straight-backed chair with 
a headrest to hold his head reasonably 
immobile. The headband was strapped 
firmly around his head and the stiff 
wire adjusted so as to press against the 
eyelid lightly but securely while the 
eye was open. The phones were then 
placed over his ears. He was instructed 
to look straight ahead and relax. 

Fifty-three subjects, of which 33 
had hearing loss, were tested in this 
study. The usual technique involved 
recording from one eyelid and stim- 
ulating both ears. Control experiments 
showed that a monaural stimulus 
evokes essentially the same response 
from both eyelids. Where the two ears 
differ in sensitivity, binaural stimuli 
give eyeblink responses characteristic 
of the better ear as can be demon- 
strated by testing each ear separately 
also in such a person. 

Clicks were delivered in a more or 
less random manner from one to five 
seconds apart. The resultant image on 
the tube face of the oscilloscope of 
both the eyeblink and the time line 
could be photographed for study. 





Ficure 1. Oscillograms of eyeblink responses 
from 2 normal subjects (H and R). H: Re- 
cordings from one eye to binaural stimula- 
tion. Intensity of clicks given in upper left 
of each trace in db above .0002 dynes/cm’. 
Five responses are superimposed in each 
frame. R: Simultaneous recording of left 
(above) and right eye responses to mon- 
aural (right ear) stimulation. Clicks at in- 
tensity giving about 50 per cent blink re- 
sponses. The upper record shows response 
to a single click, the lower to 11 clicks at 
the same intensity. 


Ordinarily, however, the observer 
merely examined the trace and decided 
whether or not a deflection in the eye- 
blink channel had occurred. These 
yes-no decisions were tabulated until 
at least 100 such judgments had been 
made for each stimulus intensity. From 
these data a percentage of responses 
for a given intensity was calculated 
and the results plotted (See Figure 2). 


Test Results 


Normal Hearing Subjects. The test 
was initially administered to 20 per- 
sons whose pure tone audiograms evi- 
denced no loss of over 10 decibels at 
any frequency tested. The eyeblinks 
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Figure 2. The frequency of blinking (ordinate) plotted against the intensity of stimulation. 


Each point represents the percentage of times a click of the indicated intensity produced 
a recordable eyeblink. Monocular recording, binaural stimulation. A, Normal subjects; 
B, Subjects with 40 db hearing loss to clicks; C, Subjects with 70 db loss; D, Subjects 


totally deaf by all tests. 


of these normal subjects were pho- 
tographed and analyzed (See Figure 
1). 

All subjects responded to the stim- 
ulus. At the highest intensity, each 
click elicited a blink and these blinks 
were easily observable on the oscil- 
loscope. As the intensity decreased, 
however, the blinks came less fre- 
quently and became more difficult 
to see or photograph. At about the 
60 db level the blink either disap- 
peared entirely or became too small 
to be observable. Blinks occurred to 
50% of the clicks when these were 
approximately 90 to 100 decibels 
above threshold (Figure 2A). 

The latency of the response (i.c., 
the time between the click and the 


onset of the eyeblink) was remarkably 
constant at around 35 to 40 msec. 
On only two occasions were shorter 
latencies (around 20 msec.) observed, 
and, rarely, times of the order of 50 
msec. were measured. Control experi- 
ments in which eyelid muscle action 
potentials were recorded simultan- 
eously with the mechanical blink con- 
firm the constancy of this latency and, 
furthermore, demonstrate the mechan- 
ical device to be about as sensitive to 
small eyeblinks as the muscle potential 
method. 

Hard of Hearing Subjects. Mild 
Hearing Losses. Those individuals re- 
porting hearing losses from 10 to 30 
db demonstrated eyeblink responses 
and eyeblink response curves prac- 
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tically indistinguishable from those of 
normal subjects. Persons with impaired 
hearing above about 500 cps only also 
behave like normal individuals. Three 
such subjects, with losses at or greater 
than 50 db at 1000 cps and above, 
and consequently having severe speeclr 
discrimination difficulties, showed 
blink response at approximately the 
same intensities as would be expected 
of normals. 

Moderate Hearing Losses. The eye- 
blink response curve of subjects with 
moderate hearing losses (40 to 70 db) 
differs from the normal in that blinks 
begin to appear at higher click in- 
tensities and the response curve is 
steeper; at the highest click intensities, 
however, each click evokes a — 
(Figure 2B). The eyeblink itself, 
it appeared on the oscilloscope, ol 
identical with the eyeblink of the 
normal hearers. The latent period was 
also identical except in one case where 
it regularly measured 100 msec.; it was 
later discovered that this patient was 
deliberately attempting to feign a 
more severe hearing loss than the ac- 
tual one and was purposely blinking 
following each click. 

Severe Hearing Losses. Persons with 
hearing losses exceeding 70 db showed 
a typical compression of their re- 
sponse curve (Figure 2C). Blinks were 
elicited close to their elevated thres- 
hold and increased very steeply in 
both frequency and magnitude. At 
the highest click intensity the average 
maximum blink response was only 
80%. Both the form of the blink and 
its st period, however, were like 
those of normal subjects. 

Total Hearing Losses. Several per- 
sons were tested who had been di- 
agnosed as totally deaf. The few 
blinks obtained from this group were 
in response to clicks they professed 


vaguely to hear or ‘feel.’ Their blink 
curves are shown in Figure 2D. 
Discussion 

The neurological basis for the 
cochleo-palpebral reflex is not com- 
pletely understood. Its efferent limb is 
the facial nerve, the origin of which 
lies reasonably close to the nuclei of 
the auditory -vestibular complex that 
obviously comprises its afferent limb. 
Exactly ‘how the sensory-motor con- 
nections are made, and where, appear 
to be questions as open today as they 
were in Bechterew’s time (3). On this 
point, it is pertinent to compare the 
latency for the middle ear muscle re- 
flex to sound (10 msec.; see 10) with 
that for the eyeblink (35 to 40 msec.). 
This discrepancy in these times is 
larger than can be accounted for 
solely by the longer conduction path 
to the eyelid muscles, and the implica- 
tion is that the eyeblink pathw ay has 
a substantially larger central time. It 
is well also to ask whether it is the 
cochlear or the vestibular inflow that 
is here under study. This question 

cannot be answered with certainty, 
although it may be pointed out that 
the labyrinthine responses in one of 
the deaf subjects shown in Figure 2D 
were entirely normal. Finally, the con- 
tribution, if any, of higher integrating 
centers to the form and frequency 
of reflex blinking must be considered, 
if only to point out that this coy 
has not been adequately assessed i 
either animals or man. 

These questions are all relevant to 
the problem of what aspect of the 
auditory nervous system the cochleo- 
palpebral reflex measures. If the neural 
mechanisms involved are essentially 


restricted to the medullary segments, 
it tests rather directly the capacity of 
the auditory 


nerve to activate sub- 





cortical structures; if, on the other 
hand, higher integrating centers make 
important contributions, the data must 
be interpreted in another framework. 
Further discussion of this important 
point, which can probably best be 
settled by experiments on animals, is 
obviously outside the scope of the 
present paper. 

The question now arises as to how, 
if at all, the cochleo-palpebral reflex 
might be used as a clinical test of hear- 
ing. All subjects with hearing blink 
to clicks of some intensity or other, 
while individuals with total organic 
deafness fail to respond. The 
chophysical functions relating per- 
centage of eyeblink responses to in- 
tensity of the click stimulus (Fi igure 
2) show, furthermore, that certain sig- 
nificant and important differences exist 
in the curves obtained from people 
with various degrees of hearing loss. 
Normal subjects can certainly be dif- 
ferentiated from totally deaf ones, and 
these in turn can be differentiated 
from those with intermediate losses. 

In the normal case the blink thres- 
hold is reached some 50 db above the 
avowed threshold. There is consider- 
able spread in the exact point of take- 
off, a finding that may reflect either 
substantial individual differences, in- 
adequacies of the experimental tech- 
nique, or both. Persons with moderate 
hearing losses begin showing responses 
at intensity levels representing perhaps 
25 db above their avowed thresholds 
(Figure 2B). Those with severe losses 
(Figure 2C) begin blinking when in- 
tensities some 20 db above their 
thresholds have been attained. In those 
with total deafness, blinks appear at 
about the threshold to clicks. The fact 
that the interval between the thres- 
hold for hearing clicks and the 
threshold for responding to them with 
eveblinks decreases so strikingly as the 
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that 
= intensity at which eyeblinks begin 

) appear is a relatively poor measure 
of the absolute hearing threshold. Put 
another way, since a difference of only 
20 or 30 db exists between the take- 
off point for normal subjects and for 
those with 60 db hearing 
threshold for the blink response is 
relatively independent of the absolute 
threshold. This suggests that the eye- 
blink response, like the growth of 
loudness, might be subject to recruit- 
ment (JS). 

The intensity at which 50% re- 
sponses are obtained is similarly rela- 
tively fixed and bears no consistent 
relation to the absolute threshold. In 
the normal subjects 50% responses 
occur at about the 95 db level, in 
those with moderate losses at about 
110 db, and in those with severe losses 
at about 120 db. These differences are 
too small to permit using them as a 
reliable index of the absolute thres- 
hold. Finally, if the 100% point be 
examined with this aim in view, it is 
clear that such attempts would be even 
less successful. Thus, while it is clear 
that the function relating eyeblinks to 
intensity of stimulation is stable, none 
of its features is particularly useful 
for establishing the absolute threshold. 

The one situation where the eve- 
blink test should prove highly reliable 
is in cases feigning very severe deaf- 
ness. If clicks of moderate intensity 
(e.g., 90 db above threshold for a 
normal subject) produce a relatively 
large percentage of eyeblinks, any 
claim that the tested ear has a hearing 
loss (for tones, clicks, or speech) 
greater than 70 db must be suspected. 
Thus when one patient who claimed 
total unilateral deafness gave an essen- 
tially normal eveblink curve from the 
supposedly ‘bad’ ear, it was not sur- 
prising when he volunteered at the 


deafness increases makes it clear 


loss, the 
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conclusion of the test that his hearing 
was not really impaired. 

For the subjects in this series, the 
results obtained by the eyeblink test 
and the hearing loss for speech test 
(7) showed good agreement except, 
as has been pointed out, where the loss 
is severe only above about 500 cps. 
The ey eblink response can be essen- 
tially normal if hearing is intact for 
low frequencies only, and this may be 
true for persons with marked hearing 
loss for speech. 

The authors have also considered 
the questions of whether ‘nerve’ can 
be distinguished from ‘conduction’ 
deafness, and whether psychogenic 
deafness can be differentiated from 
malingering by the eyeblink test. The 
present series is probably too small to 
be certain on these points, but the 
evidence clearly favors a negative an- 
swer for them both. The conservative 
interpretation of the data available at 
this time permits one to say only that 
the eyeblink curve is reliably related 
to the intensity of stimulation by 
clicks, that the degree of deafness 
modifies the curve obtained in an or- 
derly and systematic way, and that the 
test has proved useful, especially in 
conjunction with other information, 
in certain special cases where malin- 
gering or psychogenic factors are 
suspected. 


Summary 


1. A method is described for ac- 
curately establishing when sounds 
evoke eyeblinks. This method uses a 
square-wave generator and earphones 
for producing clicks, and a crystal 
phonograph cartridge and an oscil- 
loscope for recording eyeblinks. 

2. In normal subjects eveblink re- 
sponses begin to occur to clicks around 
50 db above their threshold. The 


blinks occur more frequently as the 
click intensity is raised, and they ap- 
pear every time when the clicks are at 
about 130 db above threshold. 

3. Subjects with hearing loss re- 
spond like normal ones except that 
higher intensities are necessary to pro- 
duce similar blink responses. 

4. This test does not clearly dif- 
ferentiate organic from non-organic, 
or conduction from ‘nerve-type’ hear- 
ing loss. It can, however, be used to 
aid in the detection of certain types of 
malingering. 
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The Threshold Reliability Of 


Recorded Sust 
William R. Tiffany 


WHILE IT IS NoT to be denied that re- 
cent developments in speech hearing 
test design have markedly aided the 
audiologist few would suggest that 
even the latest tests are perfectly re- 
liable or valid, particularly with cer- 
tain difficult types of cases. A possible 
reason for the inadequacies of the 
existing word and sentence tests may 
be their incomplete rationalization. 
The tester is employing complex 
stimuli with whose variable functions 
he is only partly acquainted. Another 
reason may be some over-concern 
with ‘face’ validity—the desire to use 
speech to test hearing for speech—to 
the possible disadvantage of test re- 
liability. 

If a speech hearing test could be 
constructed which would be easy to 
administer and to control with respect 
to intensity, frequency, and duration, 
which would eliminate the semantic 
factor, and which would still be a re- 
liable predictive tool, it should repre- 
sent a considerable step forward 
hearing test construction. 

Isolated phonemic units may pro- 
vide test stimuli which would fulfill 
at least some of these requirements. 
Such stimuli might have advantages 
over nonsense syllables because of the 
ease of standardization, definition, and 
administration. Sustained vowels sug- 
gest themselves as possible material, 
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ained Vowels 


such stimuli being easily produced 
and administered and relatively more 
easily controlled with respect to fre- 
quency, intensity, and duration. At 
the same time sustained vowels are 
‘speech stimuli.’ 

Accordingly, there is reported here 
an exploratory investigation into the 
usefulness of recorded sustained 
vowels as stimulus material for the 
testing of hearing. The report limits 
itself to an attempt to get answers to 
the following preliminary questions: 

1. Can recorded tape loops be used 
to obtain sustained vowels which are 
constant enough for reliable threshold 
measurement? 

2. Are different vowels, monitored 
to the same VU level, heard with 
equal loudness (as defined by a thres- 
hold measure), or does loudness vary 
significantly as a result of changes in 
vowel quality? ? 

3. What is the reliability of thres- 
hold judgements of sustained vowels 
where the psychophysical method of 
limits is employed? Is this within ac- 
cepted limits for clinical audiometric 
practice? 


Procedure 


Nine vowels [ire asx eau ul 
were recorded by the author on a 
Presto RC 10/24 tape recorder at 15 
inches per second tape speed. Micro- 
phone and speaker were in a sound 
proofed room while recording equip- 
ment was located in an adjoining 
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room. The vowels were produced at a 
constant zero VU reading with a rela- 
tively constant lip-to- -microphone dis- 
tance. All vowels were produced at a 
monopitch, each at the same pitch 
level. Several sustained phonations of 


each vowel were recorded, each about - 


five seconds in length. All vowel quali- 
ties were speaker-determined, but it 
was the unanimous opinion of three 
other sophisticated listeners that the 
vowels accepted as test material were 
adequate examples of the General 
American phonemes they were in- 
tended to exemplify. 

Following the recording of the sev- 
eral examples of the nine vowels one 
of each was selected for constancy of 
pitch level, intensity level, and vowel 
quality. From the midportions of these 
tape recordings three sections approxi- 
mately 24 inches long were cut. The 
ends of each of these were spliced 
with a diagonal splice (of 45°) so as 
to construct three sets of nine tape 
loops. Sets one and three were used 
as experimental tapes while set two 
was used for practice. 

Although to the ear there was no 
discernable difference between tape 
loops one and three for any of the 
vowels, the two different loops were 
used in order to explore the variable 
of splice location. 

Ten listeners were selected from 
among the seniors, graduate students 
and faculty of the Speech Department 
of the Univ ersity of Washington. 
They were chosen on the basis of 
avaliability and freedom from ear 
pathology and obvious symptoms of 
hearing loss. Each reported that pre- 
vious audiometric testing had found 
him to have ‘normal hearing.’ 

The equipment employed for the 
threshold measurements included the 
same Presto recorder used in the re- 
cording. The output of this tape re- 


corder was monitored to zero VU 
and fed into a custom built power 
amplifier and attenuator system used 
in the University of Washington 
Speech Clinic for routine speech 
threshold testing. The output of the 
amplifier was fixed at a level approxi- 
mately 13 db above average normal 
threshold for spondee test words and 
was led to an external two db per step 
variable attenuator controlled by an 
experimenter in the same room with 
the listener. The output of the final 
attenuator was led to a PDR-10 head- 
phone in a headband with one dummy 
phone. The subject was provided with 
a signal light switch to indicate his 
judgement. 

During playback every effort was 
made to obtain constant output level 
as measured by the VU meter on the 
recorder. Relative VU readings for 
the various vowels were also taken on 
the output side of the speech ampli- 
fier. The relative levels for the various 
vowels were found to have shifted 
slightly (A maximum difference of 
1.1 db was found) and the appropriate 
corrections were made for the final 
threshold scores. 

3ecause the recording machine 
potentiometer is calibrated in steps 
of two db it was not possible to ob- 
tain exact zero VU settings on output. 
Thus, these differences were also ap- 
plied as correction factors (usually 
less than one VU) to the final thres- 
hold scores. 

In the threshold testing the psy- 
chophysical method of limits was em- 
ployed with testing proceeding as fol- 
lows: The subject was instructed as 
to the purpose of the tests and was 
told that he would hear a continuous 
faint vowel tone. 


This tone was then 
alternately increased and decreased in 
intensity from points below his thres- 
hold and from various points above his 





TABLE 
averaged over all subjects. 


I tT u £ 
Trial 1 22.0 22.8 18.1 22.9 
Trial 2 22.8 23.4 18.9 22.6 
Mean 22.4 23.1 18.5 22.8 
Diff. 0.8 0.6 0.8 0.3 


threshold. In each case the above thres- 
hold points were sufficiently loud to 
be readily detected. In each case, also, 
the listener was reminded whether the 
change was to be an increase or a 
decrease. The subject was esked to 
press the signal button as so». as he 
heard the sound and to release it when 
he felt the sound was no longer 
audible. In no case was a vowel pre- 
sented at a level higher than 13 db 
above a normal average spondee thres- 
hold. The subject was carefully in- 
structed to judge detectability rather 
than recognition as five ascending and 
five descending thresholds were ob- 
tained for each vowel. A short prac- 
tice period preceeded each judging 
session. In about a week’s time a re- 
test was made for each subject. 


Results 


Table 1 presents a summary of the 
relative threshold scores obtained for 
each vowel and trial. These scores 
were obtained by averaging the five 
ascending and five descending scores 
for the combined group of 10 listen- 
ers. It will be noted that average 
threshold scores present a range of 
10 db despite the fact that recording 
and playback level for all vowels was 
held as nearly constant as monitoring 
with a VU meter would permit. The 
mean attenuation required to reach 
threshold averaged over all vowels 
and conditions was 22.8 db, roughly 
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Attenuation in decibels required to reach threshold, for each vowel separately, 


3 1 a & A 
23.6 16.4 26.8 25.3 24.5 
23.1 17.8 27.3 26.5 25.3 
23.4 17.1 27.1 25.9 24.9 

0.5 1.4 0.5 1.2 0.8 


10 db below threshold of recognition 
for spondees. ” 

Table 1 also illustrates the small 
differences between Trial 1 and Trial 
2. The greatest difference is seen to be 
1.4 db with a mean difference of only 
59 db. 

In order to test the significance of 
the differences in results attributable 
to the various trials and vowels, 
analysis of variance was made and 
appropriate F tests were applied. The 
results of this analysis, presented 
Table 2, show that the differences be- 
tween Trials 1 and 2 were not sig- 
nificant but that the differences among 


Tasie 2. Analysis of variance attributable to 
vowels, trials, and subjects for the threshold 
measures represented by an average of 10 
ascending and descending trials. 











Source of Mean 

Variation df Square F 
Trials 1 14.85 2.02* 
Vowels 8 209.04 36.677 
Subjects 9 148.87 

rx v s 2.04 

S Vv 72 5.70 

ee | 9 7.34 

ax TMV Fa 3.55 

Total 179 

*F=MS, /MS,y¢ (not significant) 


+F=MS, 


cent level) 


MS, yy (significant beyond 1 per 
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Taste 3. Relationships between threshold 
values and some measures of sound power 
and frequency. 


(1) (2) (3) (4) 


Peak Mean cps from 
Vowel Threshold Power "ower 1000 cycles 

1 17.1 402 484 625 

u 18.5 344 532 800 

I 22.4 688 346 550 

e 22.8 975 664 450 

U 23.1 688 525 

A 24.9 688 616 300 
we 25.9 2170 366 250 

a 27.1 1430 1380 175 


vowels were significant at better than 
the one per cent level of confidence. 

For interpreting the significance of 
the differences between individual 
vowel means the standard error based 
upon the Subjects by Vowels inter- 
action mean square was used. This 
was found to be 1.068 db. Thus, a dif- 
ference of 2.14 db between vowels 
was required for significance at the 
five per cent level of confidence, a 
2.83 db difference at the one per cent 
level. With the use of such confidence 
limits the differences among the in- 
dividual vowel means can be assessed. 
It will be noted that [i] and [u] stand 
out at the low end of the scale as 
being decidedly different from the 
other vowels. — 

Table 3 presents data gathered in 
order to obtain some hint as to the 
nature of the vowel differences in- 


volved. Correlation coefficients were 
calculated between vowel thresholds 
and the peak and mean power values 
for the vowels given by Sacia and 
Beck (4, Table V, p. 401). A correla- 
tion coefficient was also run between 
threshold values and a score which 
constituted a rough measure of the 
distance between the major vowel 
formant regions and the area of maxi- 
mum sensitivity of the ear. To obtain 
such a measure each low frequency 
formant location was subtracted from 
1000 cycles. Then each high frequency 
formant location below 1000 cycles 
was also subtracted from 1000 cycles 
and these figures were added. Inas- 
much as the sensitivity of the ear for 
tones between 1000 and 3000 cycles 
can be considered roughly equivalent, 
second formants above 1000 cycles 
were not subtracted. The choice of 
precise cut-off points in this instance 
was a priori and arbitrary. The data 
were obtained from the ‘characteristic 
frequencies’ given by Fletcher (3, 
p. 58). 

The measures of relationship which 
resulted’ from the above were: (1) 
mean power was correlated with thres- 
hold .47—not significant; (2) peak 
power was correlated with threshold 
.75—significant at the five per cent 
level; while (3) measures of formant 
location correlated .92—significant be- 
yond the one per cent level. 

The expectation that ascending and 
descending limits would show diver- 
gent threshold values was not borne 


Paste 4. Comparisons between mean ascending and mean descending threshold scores. 





I U u € 

Ascending 22.9 23.9 18.5 23.3 
Descending 22.9 23.7 19.3 22.7 
Difference 0.0 0.2 0.8 0.5 


3 i a # A 
23.5 16.7 26.0 24.4 25.0 
23.8 17.8 25.9 24.2 24.2 


0.3 -L.1 0.1 0.2 0.8 


out in practice as Table 4+ shows. This 
table presents the average threshold 
scores (the mean over five trials and 
10 subjects) separately for ascending 
and descending tests and gives the 
differences found. The exceedingly 
small mean difference of .04 db was 
less than its own standard error and 
therefore not significant. 

One illustration of the reliability of 
the sustained vowel test can be ob- 
tained by comparing ascending and 
descending scores for each trial, 
vowel, and subject separately. When 
this is done the standard deviation of 
the difference scores is found to be 
1.86 db. Only three of the 180 ascend- 
ing- -descending pairs varied by more 
than 5 db, only six by more than 4 db. 
The standard error calculated from 
such data is .14 db. 

Additional analyses have been run 
to determine the effects of experi- 
menter error and location of tape 
splice. For three of the subjects tested 
two different experimenters were used 
for the two trials. The average thresh- 
old value obtained by Experimenter 1 
was 22.75. The average score obtained 
by the second experimenter was 23.22. 
For the remainder of the subjects five 
were tested by the first experimenter 
and two by the second. The over-all 
average for Experimenter 1 was 22.79 
db. For Experimenter 2 and score was 
22.77 db. 

Although no attempt was made to 
include the tape splice variable in the 
factorial design, the random assign- 
ment of the two different tape loops 
makes possible a rough estimate of 
the splice effect, with subject and 
order interactions uncontrolled. For 
each vowel tape separate thresholds 
for each loop were calculated. The 


"The scores have not been corrected for 
VU meter position. Such corrections will 
not influence difference scores. 
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mean difference was found to be .46 
db with a standard error of .37 db. 
Thus, the data as analyzed give no 
basis for rejecting the null hypothesis. 


Conclusions 


It would appear from these results 
that recorded sustained vowels con- 
stitute a reliable testing stimuli. Ran- 
dom errors of measurement appear to 
be very low and well within the 
limits generally acceptable in clinical 
audiometry. The standard error found 
in the present instance was somewhat 
less than .6 db for five ascending and 
five descending measures on 10 sub- 
jects. 

The use of a tape splice does not 
appear to contribute a loss of reli- 
ability in such testing and with the 
method employed the experimenter 
and learning errors do not appear sig- 
nificant. The results have shown that 
either ascending or descending thresh- 
olds may be employed with equally 
useful results. Certainly the alternate 
ascending and descending technique 
used is clinically satisfactory with re- 
spect to reliability. 

To some extent the present find- 
ings with regard to vowel threshold 
differences support the findings of 
Curry (2) who inv estigated the thres- 
holds of vowels in a [t]- [p] en- 
vironment and found that ‘statistically 
significant differences occurred in the 
intensity necessary to gyre identi- 
fication thresholds . Curry con- 
cluded that 

..some factor, unique to each vowel, 
in addition to intensity makes the identi- 
fication of each vowel possible. Because 
of the increasing use i of speech 
reception in which vowels of equal in- 
tensity are used, the implications of this 
study should certainly be explored 
further. 

Although Curry felt that his thresh- 
old differences could not be explained 
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on the basis of the differences in form- 
ant position of his vowels, the present 
study makes such an explanation ap- 
pear entirely possible. The correlation 
between formant position and thresh- 
old of .92, while it does not explain 
the causal relationships involved, ap- 


pears unlikely to be the result of 
chance alone. 
The data would appear to allow 


some tentative conclusions with re- 
spect to the comparative action of the 
VU meter and the ear in monitoring 
continuous vowel sounds. It should be 
emphasized that what the VU meter 
does is to read rms or average voltage 
or something between the two (J), 
in effect giving a reading proportional 
to a kind of average sound pressure in 
the speech. Hence, the vowels were 
more nearly equated for mean power 
than for peak power. Inasmuch as 
vowels monitored to identical VU 
levels have significantly different audi- 
tory thresholds, however, it is ap- 
parent that this kind of averaging is 
not precisely proportional to that 
performed by the ear as the listener 
makes threshold judgments. Judging 
from the low correlations between 
threshold and mean power and the 
significant correlations with peak 
power, one possible conclusion is that 
peak factor makes a real difference in 
the threshold judgments of vowels. 
For this particular kind of measure- 
ment it may be that a peak reading 
meter may be found more useful in 
speech monitoring where comparisons 
are to be made among sounds which 
differ markedly in peak factors. 

By way of conclusion there should 
be emphasized the things the present 
study did not do: 

1. It did not provide any basis for 
generalizing among speakers. A ques- 
tion for future study regards the man- 
ner in which threshold varies from 


with 


speaker to speaker the same 
phonemes. 
, 


2. It did not investigate the thresh- 
old of recognition. Comparisons be- 
tween the thresholds of recognition 
and detectability may be particularly 
revealing with regard to the useful- 
ness and meaning of the sustained 
vowel test as a measure of hearing. 

3. The present study provided no 
validating information. The next step 
in the study will be to determine how 
such threshold scores relate to other 
commonly applied threshold measures. 
The results of such tests with cases of 
perception and conduction deafness 
should be of particular interest. 

4. This study did not provide 
threshold information on phonemes 
other than the vowels. Separate de- 
termination of detectability and rec- 
ognition thresholds for vowels, voiced 
and unvoiced continuant consonants, 
and voiced and unvoiced stop con- 
sonants may provide a firmer basis for 
the design and rationalization of clini- 

cally useful speech hearing tests. 


Summary 


In a preliminary exploration of the 
thresholds of recorded sustained 
vowels continuous tape loops of nine 
General American vowels were pre- 
sented to 10 normal hearing listeners 
to obtain a threshold of detectability. 
The psychophysical method of limits 
was employed to obtain separate 
ascending and descending thresholds. 
The experiment was designed to yield 
information with regard to the reliabil- 
ity of such a testing procedure, the ex- 
tent to which learning, recording, and 
experimenter error played a part, and 
to determine whether _ significant 
threshold differences would be found 


among vowels monitored to a constant 
VU level. The following results were 
obtained: 





1. Despite the fact that level re- 
mained constant with respect to VU 
meter reading, significant differences 
in thresholds were found among the 
vowels tested. 

2. There was a high correlation 
between vowel threshold and form- 
ant location (r=.92) and a moderate 
but significant correlation between 
vowel threshold and peak power 
(7=.75). 

3. Variation resulting from learn- 
ing, random error, experimenter error, 
recording error, and errors of habitua- 
tion and expectation appeared to be 
very slight. 

It was concluded that tape recorded 
sustained vowel loops constitute reli- 
able testing stimuli under the condi- 
tions employed in this experiment. 

Suggestions for further study in- 


oo 
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clude the use of additional speakers, 
the comparisons between thresholds 
of detectability and recognition, the 
comparison with other types of speech 
hearing tests, and the employment of 
various types of consonants in similar 
tests of the thresholds of isolated 
phonemic units. 
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Adaptation To Delayed Side-tone 


Chester J. Atkinson 


BY THE TIME a person has attained 
adulthood, his speech may be con- 
sidered a stable function. A er 
cy in articulation, a general level of 
intensity and a rate of speech Ae 
been established. Loudness and rate of 
speech have reached a working equi- 
librium with level of aspiration. 
Speech in a normal adult may be said 
to have attained a state of behavioral 
homeostasis. 

The ear as a monitoring system for 
the control of the output of the speech 
mechanism is demonstrable in several 
details. For example, speech is louder 
in noisy surroundings, not as loud in 
quiet surroundings; speech in rever- 
berant rooms is slower and louder than 
average (/). This latter finding led to 
experiments in which the side-tone of 
a speaker was delayed in time until the 
experience was comparable to speak- 
ing in a room that had a strong 
single echo (2). The delay between 
the instant of speech and the arrival 
of the side-tone at the ear was ac- 
complished by the Audio Signal De- 
laying Unit (3). 

Behavior when delayed side-tone is 
present may be an indication of the 
upset of the normal order of events in 
the input of the proprioceptive aspects 
of speech and the monitoring function 
of the ear (5). If this is true, then the 
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behavior evidenced under a condition 
of delayed side-tone may be an at- 
tempt to return speech to a condition 
that would produce normal side-tone. 
This striving toward normality is in 
line with the observation that people 
do control the changes, especially the 
extremes, that occur in their behavior 
in what might be called a tendency 
toward behavioral homeostasis. 

Persons experiencing delayed side- 
tone generally exhibit one or more 
of the following reactions: The voice 
becomes louder; words, syllables, or 
phonemes are repeated; words are 
mispronounced; the speech rate be- 
comes slower; the face becomes red; 
and the palms perspire. The empathic 
feeling of an observer is that the 
speaker experiencing delayed side- 
tone is struggling. 

To an observer this behavior ap- 
pears to become a less intense struggle 
after the exposure to delayed side- 
tone has been prolonged over a period 
of time. The lessening of the struggle 
appears to begin within two to three 
minutes after the onset of reading 
against delay. Individuals who have 
experienced delayed side-tone indicate 
in interviews that speaking gradually 
became easier. That is, practice over 

period of time seemed to make i 
easier to talk with delayed Fagan 
present. These reports, as well as these 
observations of behavior, led to the 
belief that some adaptation or in- 
creased ability to withstand the dis- 
ruptive effect of the delay of the 
side-tone upon the sound pressure 





level and duration of short samples of 
speech was demonstrated. That is, 
both speakers and listeners gained the 
impression that the speakers learned 
to make their speech with delayed 
side-tone more normal if sufficient 
practice were afforded. 

The objective of the present study 
was to chart the duration and sound 
pressure level over a fairly long pe- 
riod of time of readings of short 
phrases during which the speakers 
were confronted with a delay in air- 
borne side-tone. The study “was un- 
dertaken in an effort to establish tenta- 
tive norms for the adaptation rates of 
sound pressure level and duration of 
speech during delayed side-tone. 


Procedure 


A useful listing of phrases in groups 
of five has been made by Walker and 
Black (4). They have collected a table 
in which groups of phrases are equated 
in natural duration and sound pres- 
sure level to every other group in the 
same table. The 15 groups of phrases 
used were randomly selected from 
this table. ; 

One subject at a time was taken into 
an 8’ X 19’ X 10’ sound-treated room 
and was seated in a chair with a head- 
rest so that his lips were six inches 
from an Altec condenser microphone. 
He was given 15 cards, each contain- 
ing five phrases, and told to read one 
of the five phrases on a card as each 
five seconds was indicated on an elec- 
trick clock. The cards were read seri- 
ally and in the same order by all 
speakers. Each subject was told that 
for the first three cards (first 15 
phrases), he would hear himself with 
normal side-tone. He was told that 
beginning with the fourth card, his 
side-tone would be delayed by part of 
a second, and would remain delayed 
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while he read the rest of the cards, and 
that this delay had a tendency to make 
people change their speech. The 
speaker was told that he should speak 
as naturally as he could. The final 
instructions were, ‘Read the first 15 
phrases naturally and continue to read 
the rest of the phrases as naturally as 
you can. 

The microphone led to an Audio 
Signal Delaying Unit and to an H.P.L. 
Recorder (Sound Apparatus Co., 50 
db potentiometer, 50 mm/second). 
The side-tone signal could be routed 
through a circuit with no delay or 
through the delaying unit. In either 
case the side-tone was returned 
through a limiter (Langevin) so that 
the sound pressure level of the side- 
tone remained essentially constant at 
the speaker’s earphones. This level was 
standard inter-com level for military 

aircraft. 

After the first 15 phrases (reading 
periods one, two, and three; the five 
phrases on a card constituting a read- 
ing period) were completed, during 
the first 75 seconds of the experiment, 
one of the delay times was introduced 
into the side-tone of the speaker. This 
delay remained constant while the 
speaker read the remaining 60 phrases 
(reading periods four to fifteen). This 
part of the task required 300 seconds. 
No reader was used more than once; 
none had previously experienced de- 
layed side-tone. Twenty male age eg 
read at each of the 10 — time 
which were .03, .06, .09, aa 18 
.21, .24, .27, and .30 pial 

All measurements for the study 
were taken from the record made by 
the H.P.L. Recorder. Each sound pres- 
sure level value entered in an analysis 
matrix was an average determined ‘for 
each group of five phrases (one read- 
ing period) by summing the readings 
of the three highest peaks per phrase 
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Taste 1. Results of analyses of measures 
of speech during normal and delayed side- 


tone. 


Delay time Ss nad gpgere Durgien 
03 5.27* 394° 
06 18.02* 23.87* 
09 49.11" 23.50* 
12 32.55* 23.71" 
1S 43.96" 17.49* 
18 25.35° 13.16* 
21 9.36* 7.12* 
24 32.99" 7.06* 
27 61.05" 8.90* 
we 50.54" 4.56" 


*Significant at the 1% 
266 degrees of freedom). 


level (2.17, 14 and 


and averaging the 15 peaks. Each value 
of duration that was entered in an 
analysis was an average of the meas- 
urements in millimeters of the dura- 
tions of the five phrases in a reading 
period. 


Results 


The data were treated by analysis 
of variance. The general design can 
be described as a reading periods by 
subjects analysis for each delay time 
studied. There were 15 reading pe- 
riods and 20 subjects in each of the 
analyses reported in Table 1. The 
number of reading periods was re- 
duced to 12 in the analy ses reported in 
Table 2. 

The results of tests for significance 
of the differences in the sound pres- 
sure level of the responses at the va- 
rious reading periods are given in the 
first column of Table 1. Each of these 
analyses yielded F ratios significant 
beyond the one per cent level of con- 
fidence. The mean values for the 
various delay times are portrayed 
graphic: ally in Figure 1. 


The means of the measures of sound 
pressure level of the responses to read- 
ing periods one, two, and three, were 
lower than the measures of the later 
reading periods. These results are in 
line with previous research by Black 
(2) where significant sound pressure 
level_differences were found between 
conditions of no delay and any delay 
of .03 second up to 30 second. 

Means of the measures of duration 
of the responses to each of the delay 
times are portray ed graphically in 
Figure 2. Tests of the significance of 
the differences among “these means 
vielded variance ratios which in each 
case were signific ant beyond the one 
per cent level of confidence as shown 
in the second (duration) column of 
Table 1. These results are also in line 
with the previous research mentioned 
above. 

Table 1 shows the results of analyses 
involving the measures of the sound 
pressure level and duration of speech 
when the side-tone was not delayed, 
reading periods one, two, and three, 


Taste 2. Results of analyses of measures of 
speech during delayed side-tone. 


*Significant at the 5% 
209 degrees of freedom). 

**Significant at the 1% level (2.34, 11 and 
209 degrees of freedom). 


level (1.83, 11 


Delay time . "le ne aor; oe 
03 1.83* 3.94** 
06 3.77°* 5.08** 
09 10.81** 3.33** 
12 2.66** 1.54 
AS 9.33** ?.40** 
18 7.31* 0.46 
21 3.57°* 3.46** 
24 3.32°* 1.63 
27 5.77** 313°* 
30 6.13** 0.75 


and 





formal side-tone 
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Figure 1. The mean sound pressure level in db of the responses in each reading period. 


The ordinate for the curve representing each different group is shown separately to avoid 
overlapping of the curves. The dotted line represents the 25 db level for each group. 


as well as speech during delayed side- 
tone, reading periods four through 
fifteen. Beginning with reading pe- 
riod four, the situation changed from 
a normal status to a very abnormal 
one. Since these differences between 
the normal condition of no delay and 
the abnormal condition of delayed 
side-tone enter into the F ratios of 
Table 1, it was decided that no inter- 
pretations of the significance of va- 
rious amounts of delay would be based 
on the variance ratios obtained when 
the measures taken during normal 
side-tone were included. 

Therefore, analyses were made of 
the measures of the intensity of only 
those responses made during reading 


periods four to fifteen, each analysis 
corresponding to one of the 10 delay 
times. Of these analyses, eight showed 
significance at the one per cent level 
of confidence as shown in the first 
(sound pressure level) column of Ta- 
ble 2. 

Ten analyses were made of the 
measures of the duration of the re- 
sponses made during the reading pe- 
riods four to fifteen, corresponding to 
each of the 10 delay times. Of these 
analyses, six proved to be significant 
at the one per cent level of confidence 
as shown in the second (duration) 
column of Table 2. 

he first impression might be that 
because of the significant variance 
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ratios there was adaptation and a re- 
turn toward normal sound pressure 
level and duration. Inspection of 
Figure 1 discloses, however, that the 
sound pressure level means that appear 
to differ considerably from the major- 
ity of the mean value are those of the 
early reading periods which are lower 
than the level reached during the later 
reading periods. The same generaliza- 
tion does not hold for the duration 
measures, as is evident in Figure 2. The 
data of this study indicate, therefore, 
that, if there is a difference in the 
sound pressure level of a phrase cor- 
responding to the length of time a 


Group '0 


( 


speaker has been exposed to delayed 
side-tone, that difference is expressed 
in a gradual increase in sound pressure 
level in the first few phrases. The im- 
plication is clear, then, that there was 
no adaptation demonstrated in this 
study. 

The statement indicating no adapta- 
tion must be construed as tenable only 
for the reading periods and speaking 
conditions studied. Observation of the 
means of .03 second delay for duration 
suggests that if the number of reading 
periods had been continued to perhaps 
20 or 25 some adaptation might have 
become evident. One study is planned 


nomic side— tone; _—_., = ieiove.d_side- tone 
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Ficure 2. The mean duration of phrases in millimeters for each reading 
ordinate for the curve representing each different group is shown separate 
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overlapping of the curves. The dotted line represents the 70 mm level for each group. 


to increase the reading periods with 
delayed side-tone; another to have 
reading performed under different 
conditions of timing. 

It can be observed in Figure 2 that 
some reading periods, notably number 
seven, were rather consistently above 
the general average of duration. The 
same can be noted in Figure 1 for the 
sound pressure level of reading period 
eight. It will be remembered that the 
groups of phrases had been pro- 
nounced equal in duration and sound 
pressure level. This pronouncement 
was based upon normal side-tone. It 
could not be foreseen that phrases 
might have more or less intrinsic dura- 
tion or sound pressure level under de- 
layed side-tone. Therefore, the ap- 
parent differences that occur in read- 
ing period seven may be an artifact 
due either to order effect or to the 
possibility that delayed side-tone may 
affect the duration and sound pres- 
sure level of a given phrase more 
than another. These differences may 
be the factor that operated to give sig- 
nificant F ratios among a group of 
means that are so nearly like their 
general mean. , 


Conclusions 


1. Speakers appear to read phrases 
louder and slower when their side- 
tone is delayed. 

2. This study did not demonstrate 
adaptation to delaved side-tone in 
either the sound pressure level or 
duration of speech during the time 
limits imposed by the study. This is 
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true of all the delay times utilized. 

3. A speaker may tend to speak 
louder as he reads for approximately 
the first 75 seconds after the introduc- 
tion of a delay into his side-tone. 

4. While no adaptation is demon- 
strated in either the duration or sound 
pressure level of speech, there is some 
evidence that perhaps longer reading 
time might show significance in these 
aspects. 

5. The results cited in the study do 
not rule out adaptation in qualities not 
measured, such as perspiring palms, 
breath control, quality of speech, or 
repetitions and mispronunciations of 
words. The same can be said for other 
reading or speaking situations, other 
timing methods, or other side-tone 
levels. 
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Letter To The Fditor 


Sir: 

The review of the textbook, Speech 
Improvement, by Letitia Raubicheck, 
that appeared in the March, 1953, is- 
sue of JSHD seemed to deal exclusive- 
ly with what the reviewer did vot like 
about the book, rather than to describe 
and evaluate it in relation to its pur- 
pose, scope, and usefulness. I would 
appreciate it if you would publish this 
as a supplement to the review. 

The author states that she wrote 
this text to meet the needs of high 
school students in the special speech 
classes in the schools and universities 
and those children in speech rehabili- 
tation clinics in hospitals. 

The book is divided into six parts. 
In part one there is a discussion of the 
elements of good speech as well as a 
simplified version of the anatomy and 
physiology of speech. There follows 
a diagnostic test for all English sounds, 
and tongue and ear training exercises 
for articulatory difficulties. 

Che other parts are concerned with 
specific goals and a progressive se- 
quence of units for the problems of 
lisping, production of ‘! and ‘r, 
foreign accent, voice problems and 
stuttering. The units contain practice 
words, phrases and sentences, as well 
as reading selections and quiz games. 
The author states that the order in 
which the exercises appear is ‘not 
sacred.’ She recommends that teach- 
ers use the units in accordance with 
pupils’ needs. 

In the section on foreign accent, 
the usual substitutions for English 
sounds made by people of various 
nationalities are noted. Strong and 
weak forms, assimilation and intona- 
tion are clearly explained. There are 
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also practice situations concerned 
with the pupil's relations to others in 
school and in the community. 

In the section on stuttering, in addi- 
tion to the exercises, the pupil is 
guided in considering his health habits, 
leisure time activities and study habits. 
A vocational aptitude check sheet is 
included and seven units are con- 
cerned with functional situations for 
the pupils to attempt. 

The book is written as if the author 
were speaking directly to the pupil; 
its vivid and informal sty ie will appeal 
to high school students. The material 
is on the adolescent level and the quiz 
games, especially, will be enjoyed by 
teen-agers. 

An attribute of the book is that the 
text is planned for use by groups of 
pupils, although students may also 
work on the units alone, if necessary. 

The author refers to, but has not 
attempted to include, material relating 
to the psychological aspects of speech 
therapy. It has been left to the in- 
dividual therapist to abstract from the 
text the items he finds of value to his 
own students for the improvement of 
the mechanics of speech production, 
and to supplement whatever scientific 
information and methodology suits 
his own philosophy. 

The section on foreign accent will 
be valuable to teachers who have 
pupils of foreign origin. The book will 
also be useful to classroom teachers 
who have some speech background 
and to teachers of general speech, as 
supplementary material for speech im- 
provement. 


ZeL_pA Horner Kosu 


Arlington Co., Va., Public Schools 


Book Reviews 


3aker, Harry J. Introduction to Exceptional 
Children. (Rev. ed.) New York: The 
Macmillan Co., 1953. Pp. 500. $5.00. 


This is a revision of the 1944 edition. It is 
a comprehensive treatment of the whole 
field of special education. It examines all 
aspects of exceptional children: vision, hear- 
ing, speech, crippled conditions, neuré logical 
and psychogenic disorders, behavior prob- 
lems, and the educational problems of the 
gifted child. Speech disorders are presented 
in a chapter which is brief, but authentic 
and concise. Other problems are handled 
more or less comprehensively in terms of 
diagnosis, causes, remedies, prevention, his- 
tory of development and educational aspects. 
Ihe author's language is largely non- 
technical. The book is obviously designed 
as a text for survey courses in special edu- 
cation. Since so many speech disorders are 
associated with other handicaps there is 
much information condensed in this book 
which will enrich the background of the 
speech teacher and the therapist. Fairly 
accurate and recent statistics on the in- 
cidence of all handicapping conditions and 
extensive bibliographies are included, there- 
by extending the usefulness of this work as 
a reference book for all those working in 

special education. 
Mary Huser. 

Los Angeles State College 


Ketty, J. C. Clinician’s Handbook for Audi- 
tory Training. Dubuque, Iowa: William 
C. Brown Co., 1953. Pp. 155. $2.00. 


This booklet is a collection of exercise 
material for the auditory training of hard 
of hearing children and adults. It is de- 
signed primarily for the professionally 
trained hearing therapist to be used with 
older children and adults. The author sug- 
gests that the exercises should not be used 
with children younger than 10 without con- 
siderable modification of content. 

The author’s term, ‘hard of hearing chil- 
dren,’ refers to those children with impaired 
hearing who are able to remain in a normal 





Book Reviews is edited by Kenneth Scott 
Wood, University of Oregon. 


classroom in a regular school and compete 
with children who can hear and talk. The 
preface of the booklet points out the dif- 
ferences in educational needs of hearing 
handicapped children attending a normal 
school, in contrast to full-time instruction 
for deaf children in a special school or 
classroom. 

In the introductory chapters the listening 
act and adaptation to amplification are 
briefly discussed. There is also a chapter 
on evaluating speech-hearing. A method 
whereby the regular classroom teacher may 
help in locating hard of hearing children 
is suggested. Definite directions and 20 
Alphabet Syllable Diagnostic Lists are given 
for administering this plan. It is not a test, 
but a technique by which a classroom 
teacher may screen a class of older chil- 
dren in groups of 10 or less. The follow-up 
work is done by those who are competent 
to do it. 

The main part of the booklet is devoted 
to auditory training exercises or drills. 
There are seven types of lessons, each les- 
son becoming progressively more difficult. 

The beginning drill uses numbers as the 
easiest form of communication. Only 10 
numbers are used, zero to nine. The first 
exercise in Lesson I is a series of only 
two numbers. The numbers are read with 
a carrier phrase as Number one is two five. 
Number two is three six. The second ex- 
ercise employs three numbers in a series, 
the third exercise four numbers. List No. 4 
adds an alphabet letter to the number 
series as 23K. Lesson I sets the pattern for 
the following lessons, and the same pattern 
is used throughout the booklet. In each 
lesson the number of heard 
creased from one to four. 

While the number exercises stress vowel 
discrimination, the second step stresses con- 
sonant discrimination through alphabet 
letter drills. The author states that the 
alphabet letters were used because they 
include virtually all of the consonant sounds 
of English speech, and most children over 10 
years of age know the alphabet and can 
easily write or say it. 

Lessons III through VI are on words out 
of context. The pattern is that of the mul- 
tiple word presentation as used in the Waco 


items is in- 
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24-word intelligibility test and the Navy 
Pensacola speech intelligibility test. Most of 
these exercises involve consonant discrimina- 
tion, except Lesson VI, which is vowel dis- 
crimination for the most part. 

Lesson VII, the final lesson in the 
sequence in this booklet, presents connected 
speech where context is a factor in listening. 
The major part of the booklet, however, 1s 
devoted to consonant discrimination. 

This plan of study for auditory training 
provides a_ series of communication ex- 
ercises of progressive difficulty, which leads 
to greater attention in listening, improved 
discrimination for the sounds of speech, and 
improved auditory memory span. The ma- 
terials in the exercises should be most help- 
ful to a public school hearing therapist. The 
therapist would need to devise methods of 
motivation when using it with children, 
however, as the similarity of the materials 
throughout all the lessons may become 
monotonous. 

Irene FE. Ketry. 
Seattle Public Schools 


Grirritus, Wituiam. Behavior Difficulties 
of Children as Perceived and Judged 
by Parents, Teachers, and Children 
Themselves. Minneapolis: University of 
Minnesota Press, 1952. Pp. 116. $3.00 


This is a report of a study made to find 
out what kinds of behavior problems chil- 
dren think they have. The difficulties re- 
ported by children are compared with those 
reported by their parents and their teachers. 
Interviews and questionnaires were used to 
discover aggressive, delinquent-related, with- 
drawing, and noncompliant behavior in 
900 children from six to 14 years of age. 
The study also investigated the relation- 
ship between behavior difficulties and the 
family’s socio-economic status. 

The author concludes that children even 
in the early elementary school period have 
a fairly good realization of what their 
parents and teachers believe to be their 
behavior problems, but at this age the 
child’s conception of better behavior is 
practically synonomous with obedience to 
adults. Conclusions are given concerning 
sex differences, age differences, and socio- 
economic differences for each type of be- 
havior difficulty studied. 


Ham™Monp, KennetH R. ann ALLEN, Jere- 
MIAH, Jr. Writing Clinical Reports. 


~writing unfamiliar, 


New York: Prentice-Hall, Inc. 1953. 


Pp. 235. $4.00. 


This book aims to help the psychologist 
write a better clinical report. The authors 
state that the opinions of qualified observers 
indicate that the performance of the average 
clinical psychologist is usually impaired by 
the fact that he finds the task of report 
difficult, and some- 
times distasteful. 

The authors discuss the functions of the 
report, adaptation of reports to various 
kinds of readers, the organization of the re- 
port, its accuracy and integration, its read- 
ability and tone, vocabulary, and checking 
and revising the report. 

An appendix of 46 pages discusses organi- 
zation and printed forms for reporting the 
results of psychological testing. Several 
sample outlines and forms are given in 
addition to a number of sample reports. 


Dinsmore, AnnetTrE B. Methods of Com- 
munication with Deaf-Blind People. 
New York: American Foundation for 
the Blind, 1953. Pp. 26. $0.35. 


The author explains the various methods 
used to communicate with those who are 
both blind and deaf. The methods are 
divided into two groups: Those which re- 
quire learning of the speaker as well as 
on the part of the deaf-blind person, and 
those methods which require learning only 
for the deaf-blind person. 

The methods in the first group include 
the one-hand and two-hand manual alpha- 
bet, the English two-hand alphabet, the 
American Morse code, the Cross code, 
Braille hand speech, Braille, and the sign 
language of the deaf. In the second group 
are included explanations of the alphabet 
glove, printing in the palm, the alphabet 
card, the vibration method, and mechanical 
devices. 


Rano, Winirrep, Sweeny, Mary E. anp 
Vincent, E. Lee. Growth and Develop- 
ment of the Young Child. (5th ed.) 
Philadelphia: W. B. Saunders Co., 1953. 
Pp. 523. $4.50. 


This is another revision of a text book 
first published in 1930. The organization of 
the book has not been changed substantially, 
although some of the content has been re- 
arranged and expanded. 

Twenty-one pages are given to a section 
on language development as part of the 





chapter: Intellectual Development. The 
authors outline the causes of language re- 
tardation and treat in six paragraphs the 
problem of stuttering. 

Chapter divisions include the headings: 
Current Concepts in Child Development; 
Home and Family as a Background for 
Growth; The Child’s Physical Equipment 
for Growth, Development, and Function- 
ing; Meeting Physical Needs; Motor 
Growth; Intellectual Growth; Emotional, 
Social, and Spiritual Growth; and Philos- 
ophy of Adult-Child Relationships. 

Approximately 200 pages deal with phys- 
ical aspects of child development. A list of 
21 films is given in addition to a biblio- 
graphy of 670 entries. 


Srranc, Rutu. The Role of the Teacher 
in Personnel Work. (4th ed.) New 
York: Bureau of Publications, Colum- 
bia University, 1953. Pp. 491. $3.75. 


This work of 13 chapters on child guid- 
ance aims to give teachers insight and tech- 
nical skill in performing guidance roles as 
classroom teachers, advisors, club sponsors, 
and as counselors. Some of the material 
relates to the problems of cooperation with 
administrators, specialists, and community 
agencies. 

One chapter is devoted to psychological 
tests, another to interviewing techniques, 
and a third to developmental records. 


Buros, Oscar K., ed. The Fourth Mental 
Measurements Y¥ earbook. Highland Park, 
N. J.: The Gryphon Press, 1953. Pp. 
1163. $18.00. 


This volume is the seventh in a series of 
publications designed to assist test users in 
education, industry, psychiatry, and psy- 
chology to locate and to evaluate tests and 
books on testing. It covers the period 1948 
through 1951. 

The section, Tests and Reviews, lists 793 
tests, 596 original test reviews by 308 re- 
viewers, 53 excerpts from test reviews in 
15 journals, and 4,417 references on the con- 
struction, validity, use, and limitations of 
specific tests. 

The section, Books and Reviews, lists 429 
books on measurements and closely related 
fields and 758 excerpts from book reviews 
in 121 journals. 

A periodical directory and index and 
a publishers directory and index are given 
in addition to an index of test titles, an 
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index of names, and a classified index of 
tests. 


Cutts, Norma E. anp Mosetey, Nico as. 
Better Home Discipline. New York: 
Appleton-Century-Crofts, Inc., 1952. 
Pp. 314. $3.50. 


This is based on materials collected from 
more than 6,000 families. The materials in- 
clude accounts of children’s misbehavior, 
the means parents used to correct it, and 
how parents use praise, play, and fun in 
bringing up their children. Some of the 
reports are verbatim from the experiences 
of families. 

The book is a survey of home discipline 
written up as a practical guide for parents 
of children from two to seventeen. 


Core, Lawrence E. Human Behavior: Psy- 
chology as a Bio-Social Science. Yon- 
kers-on-Hudson, N. Y.: World Book 
Co., 1953. Pp. 884. $5.50. 


This book is an overview of facts, prin- 
ciples, and problems in psychology. It is 
offered as a course in general psychology. 
The author draws liberally from experi- 
mental and clinical studies and brings in 
related materials from several areas of the 
humanities. 

The 24 chapters are organized under 
seven sections with the following as topical 
headings: Nature of the Psychological 
Problem; Growth and Development; Moti- 
vation and Affective Processes; Modifica- 
tion of Behavior; Attending and Perceiv- 
ing; The Reasoner; and The Structure and 
Dynamics of the Self-System. The last sec- 
tion, psychoanalytical in approach, is 200 
pages in length. 


Current Publications 


Atten, Ropsert M. Introduction to the 
Rorschach Technique: Manual of Ad- 
ministration and Scoring. New York: 
International Universities Press, 1953. 
Pp. 126. $3.00. 

Bean, Kennetu L. Construction of Educa- 
tional and Personnel Tests. New York 
McGraw-Hill Book Co., 1953. Pp. 239. 
$4.50. 

BosseLMAN, Beutan C. The Troubled Mind. 
New York: The Ronald Press Co., 1953. 
Pp. 206. $3.50. 

Braziz, Grapys. Speech Practice Book: For 
Speech Improvement and Speech Cor- 
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rection. Portland, Ore.: J. K. Gill Co., 
Distributor, 1953. Pp. 154. $2.50. 

Busu, Georce P. ann Harrery, Lower H., 
eds. Teanrwork in Research. Washing- 
ton, D. C.: American University Press, 
1953. Pp. 191. $4.00. 

Crow, Lester D. anp Crow, Atice. Child 
Psychology. New York: Barnes and 
Noble, Inc., 1953. Pp. 282. $1.50. 

Dinsmore, AnNetTE B. Methods of Com- 
munication with Deaf-Blind. New York: 
American Foundation for the Blind, 
1953. Pp. 26. $0.35. 

Goopsrerep, Heren C. ann Orners. Child 
Care and Guidance. Philadelphia: J. B. 
Lippincott Co., 1953. Pp. 288. $4.00. 

Havpern, Fiorence. A Clinical Approach 
to Children’s Rorschachs. New York: 
Grune and Stratton, Inc., 1953. Pp. 270. 
$6.00. 

HamM™Monp, KennetH R. AND ALLEN, JeRE- 
MIAH M.,, Jr. Writing Clinical Reports. 
New York: Prentice-Hall, Inc., 1953. 
Pp. 247. $4.00 

Havucen, Eiar |. The Norwegian Language 
in America: A Study in Bilingual Be- 
havior. (Publication of the American 
Institute, University of Oslo.) Phila- 
delphia: University of Pennsylvania 
Press, 1953. Pp. 715. $8.00. 

Heck, Arcu O. The Education of Excep- 
tional Children: Its Challenge to Teach- 
ers, Parents, and Laymen. (2nd ed.) 
New York: McGraw-Hill Book Co., 
1953. Pp. §27. $6.00. 

Hinsie, Leranpn E. Ann Swatsky, Jacos. 
Psychiatric Dictionary with Encyclo- 
pedic Treatment of Modern Terms. 
(2nd ed.) New York: Oxford Uni- 
versity Press, 1953. Pp. 791. $15.00. 

Jenxs, WituiaM F., ed. Special Education 
of the Exceptional Child. Washington, 
D. C.: Catholic University of America 
Press, 1953. Pp. 162. $2.00. 

Jones, Maxwe tt S. ano Orners. The Thera- 
peutic Community: A New Treatment 
Method in Psychiatry. New York: Basic 
Books Publishing Co., 1953. Pp. 207. 
$3.50. 

Karpovicn, Perer V. Physiology of Mus- 
cular Activity. Philadelphia: W. B. 
Saunders Co., 1953. Pp. 340. $4.75. 

Ketty, J. C. Clinician’s Handbook for Audi 
tory Training. Dubuque, lowa: Wil- 


liam C. Brown Co., 1953. Pp. 155. $2.00. 


Kupper, Wituiam H. Dictionary of Psy- 
chiatry and Psychology. Paterson, N. J.: 
Colt Press, 1953. Pp. 194. $4.50. 

Mace, Cecir A. AND VERNON, Puiwip E., eds. 
Current Trends in British Psychology. 
New York: British Book Centre, 1953. 
Pp. 270. $3.25. 

Martuur, Muru Lav. Stammering. Jodhpur, 
India: Multan Mal ‘Azad,’ 1952. Pp. 36. 
As. 8 (approx. $0.11). 


Orsan, Bauint. Oral Histology and Em- 
bryology. (3rd ed.) St. Louis: C. V. 
Mosby Co., 1953. Pp. 364. $8.50. 


Porrer, A. Introduction to Servomecha- 
nisms. (2nd ed.) New York: John 
Wiley and Sons, 1953. Pp. 182. $2.25. 

RAND, WINIFRED AND OTHERS. Growth and 
Development of the Young Child. (5th 
ed.) Philadelphia: W. B. Saunders Co., 
1953. Pp. 523. $4.50. 

RicHarpson, Epwarp G. Sound: A Physical 
Text-book. New York: Longmans, 
Green and Co., 1953. Pp. 359. $5.00. 

Rusinstein, Hyman S. The Study of the 
Brain. New York: Grune and Stratton, 
Inc., 1953. Pp. 209. $9.50. 


Sarcent, Heten D. The Insight Test: No. 
10. (Menninger Clinic Monogr.) New 
York: Grune and Stratton Co., 1953. 
Pp. 276. $6.75. 

Surman, Georce R. The Vowel Phonemes 
of Meigret. Washington, D. C.: George- 
town University Press, 1953. Pp. 95. 
$2.00. 

Symposium on Fatigue with Emphasis on 
Statistical Approach. Philadelphia: 
American Society for Testing Materials, 
1953. (Technical Pub. No. 137) Pp. 91. 
$2.00. 

Tasaki, Icuiyi. Nervous Transmission. 
Springfield, Ill.: Charles C. Thomas, 
1953. Pp. 172. $7.50. 

Townsenp, Joun C. Introduction to Ex- 
perimental Method: For Psychology 
and the Social Sciences. New York: 
McGraw-Hill Book Co., 1953. Pp. 229. 
$4.00. 

Von Foerster, Heinz ANnpd ornHers, eds. 
Cybernetics: Circular Causal and Feed- 
back Mechanisms in Biological and 
Social Systems. (Transactions of the 
Ninth Conference on Cybernetics) New 
York: Josiah Macy, Jr. Foundation, 
1953. Pp. 204. $4.00. 











Abstracts 


Booey, J. E. er aL. Symposium on hearing, 
speech and reading difficulties in chil- 
dren. J]. Pediat., 12, 1953, 81-87. 


This symposium was presented at the 1952 
annual meeting of the American Academy 
of Pediatrics in Chicago. The speakers, 
chaired by Dr. Bordley, discuss the prob- 
lems of hearing, speech and vision as related 
to a child’s intellectual and social develop- 
ment and the rehabilitation of children with 
these problems. The symposium stresses the 
aspects of importance to the pediatrician 


especially. (S.O.R.) 


Casanas, R. Generalization of the chewing 
method in logopedics and phoniatry. 
Folio phoniatr., 4, 1952, 249-252. 


Report of the beneficial use of Froeschel’s 
chewing method in Havana with stuttering, 
motor aphasia, \ oice problems, hy pe I- 
rhinolalias and deaf speech. (A.J.B.) 


Brirron, D. The rehabilitation of aphasics. 
Physiother. Rev., 31, 1951, 477-483. 


A summary of basic concepts in speech 
therapy for aphasics designed for physical 
and occupational therapists. The team ap- 
proach to therapy for aphasics is stressed. 
Basic position is that, since a large part of 
the cerebral cortex is involved in the inter- 
pretation, formulation, and production of 
language, disturbances resulting from a 








Abstracts is edited by Jack Matthews, 
University of Pittsburgh, assisted by the 
following committee: Asa J. Berlin, Penn- 
sylvania State College; Virginia B. Carroll, 
Minneapolis Veterans Hospital, Charles F. 
Diehl, University of Kentucky; James V. 
Frick, Pennsylvania State College; Inez E. 
Hegarty, Mt. Holyoke College; Lester L. 
Hale, University of Florida; Frank M 
Lassman, University of Minnesota; Georgi- 
ana M. Peacher, Temple University; Sylvia 
QO. Richardson, San Diego, Calif.; George 
H. Shames, University of Pittsburgh; D. C. 
Spriestersbach, State University of lowa; 
Jesse J. Villarreal, University of Texas. 
[he committee systematically reviews 203 
journals for articles of interest to members 


of ASHA. 


cerebral lesion are rarely, if ever, confined 
to a single language function. A patient who 
presents symptoms of aphasia in his speech 
almost invariably shows some impairment 
of reading, writing, or understanding. Gen- 
eral agreement is claimed for the basic 
principles that (a) new learning in aphasics 
requires frequent repetition; (b) a variety of 
new materia! at one time should be avoided; 
and (c) methods should be adapted to the 
individual patient. (J.J.V.) 


DeHirscn, K. Specific dyslexia or strepho- 
symbolia. Folia phoniatr., 4, 1952, 231- 
248. 


Specific dyslexia is an associative disorder 
and should be distinguished from a gen- 
eralized learning disability. It belongs in the 
category of developmental language dis- 
orders, and has a significant familial ele- 
ment. Dyslexic children of 10 show im- 
maturity of the nervous system and are also 
often hyperkinetic and distractible. Treat- 
ment aims at the reinforcement of associa- 


tions (A.].B.) 


Excerpta Medica, Cancer, 1, 1953, entire 
issue. 


This is the first issue of a new monthly 
abstract journal covering cancer and _ its 
related fields. Special sections of the journal 
are devoted to Organs of Special Sense 
(including ear), Respiratory System (in- 
cluding nasal passages and larynx), and 
Alimentary System (including lips, mouth, 
and pharynx). In addition to the monthly 
index of authors a classified subject and 
author's index will be compiled annually. 


(J.M.) 


Rernt, A. Rolle des _ stylophary ngealen 
Muskelsystems im Krankheitsbild der 
Taschenbandstimme und der Dysphonia 
spastica. Folia phoniatr., 4, 1952, 201-216. 


‘The constriction of the false vocal cords 
in cases of phonation with the ventricular 
bands is due to the stylopharyngeal muscle 
system. The strict closure of the entrance 
of the larynx is physiologic in swallowing, 
vomiting and pressing for stool, and occurs 
also in singultus and in clearing of the 


397 
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throat. The spasmotic contraction of the 
ventricular bands can be seen in normal 
individuals laryngoscopically when the 
muscles of the abdomen contract. In cases 
of spasmotic dysphonia the muscles of the 
abdomen contract before phonation occurs 
and this leads to the spasmotic constriction 
of the vocal cords. Description of the treat- 
ment.’ (A.J.B.) 


Errmncer, L. Aphonia. Acta psychiat., Kbb., 
28, 1953, 27-34. 


The author questions the label of hys- 
terical aphonia when mutism is observed 
without organic findings. He cites four cases 
and presents the following diagnosis with 
each: (1) somatizing and psychogenically 
fixed symptoms of psychogenic origin; (2) 
post-traumatic neurosis; (3) post-traumatic 
state produced by actual paresis of one 
cord; (4) psychogenic continuation of an 
existing somatic disease. He concludes that 
none of these four cases could, with care- 
ful diagnosis, be regarded as hysterical, yet 
similar cases frequently are diagnosed as 
such. He suggests more careful observation 
of a patient's total history in view of the 
possibility of actual trauma to the cords 
occurring previous to the aphonia. (V.B.C.) 


Deaver, G. G. anp Greenpan, L. Clinical 
approach to the etiology of cerebral 
a Arch. phys. Med., 34, 1952, 478- 
485. 


An analysis was made of the predisposing 
and prenatal factors as physiological agents 
in 94 cases of cerebral palsy selected at 
random from those treated at the Lenox 
Hill Preschool Cerebral Palsy Clinic. The 
authors concluded that rarely is only one 
etiological factor involved. Probable pre- 
disposing factors include prematurity, ex- 
cessive birth weight, multiple pregnancies 
with associated prematurity, prenatal anoxia, 
Rh factor, and toxemia. Contrary to the 
views held by some maternal age, sex of the 
child and being first-born were not con- 
sidered of etiological significance. (S.O.R.) 


Crotuers, B. anp Meyer, E. Psychological 
and physical evaluation of patients with 
cerebral palsy studied for periods of 
ten years or more. Amer. J. phys. Med., 
32, 1953, 153-158. 


Approximately 200 cases have been studied 
of a group followed by Drs. Crothers and 


Meyer for at least 10 years. The authors 
feel that their findings to date substantiate 
original predictions made in the majority of 
cases. Dramatic exceptions were found, 
which proved both interesting and discon- 
certing. In some cases there were shifts in 
physiological and perhaps in anatomical 
status. The authors suggest that if this is 
supported by adequate evidence, we must 
be prepared for arranging for periodical 
reviews by all possible methods and ques- 
tion the comfortable theory of ‘fixed’ lesions. 
Also it is pointed out that there has been 
insufficient investigation and examination of 
the sensory disorders of these children. 
(S.O.R.) 


Norris, M. J. A cerebral palsy mobile unit. 
Physiother. Rev., 33, 1953, 16-20. 


Two mobile units serve two counties in 
northern California and provide therapy for 
32 children for whom no community treat- 
ment centers are available. A description of 
portable equipment carried in the mobile 
units is presented. The present program, 
which emphasizes the training of mothers 
to provide home therapy, stresses physio- 
therapy; but a mobile unit for speech ther- 
apy will be added. (J.J.V.) 


Westiake, H. Speech training for the 
cerebral palsied child. Physiother. Rev., 
32, 1952, 59-65. 


The speech development of the cerebral 
palsied child is usually like that of a normal 
child, but slower. The pattern of normal 
speech development therefore contributes 
a framework for understanding the c.p.’s 
difficulties, and provides implications for 
stimulating his speech dedeement. De- 
tailed information is presented for evaluat- 
ing the speech resources of the cerebral 
palsied child, and for setting up minimal 
goals in motor activity in speech produc- 
tion as a basis for muscle training. (J.J.V.) 


Pruzansky, S. Description, classification and 
analysis of unoperated clef:s of the lip 
and palate. Amer. J. Orthodon. oral 
Surg., 39, 1953, 590-611. 


‘The need for an anatomically accurate 
means for describing clefts of the lip and 
palate in the newborn child was stressed. 
On the basis of photographs, casts and 
cephalometric roentgenograms obtained on 
a large series of newborn babies with clefts, 
a classification and analysis of clefts of 


the lip and palate were presented.’ Univer- 
sally accepted language becomes necessary 
in describing these conditions as the size 
of the rehabilitative team expands. Examples 
of the classifications are presented with 
illustrative plates and drawings. (G.HS.) 


Sarnat, B. G., Bropie, A. G. ann KvuBACKI, 
W. H. Fourteen year report of facial 
growth in case of complete anodontia 
with ectodermal dysplasia. Amer. J. 
Dis. Child., 86, 1953, 162-169. 


Serial cephalometric roentgenograms and 
photos taken at intervals during a 14-year 
study of the craniofacial development of a 
boy with complete anodontia and ectoder- 
mal dysplasia proved to be at least equal 
to small normal. A slightly less than normal 
nasion to anterior nasal spine dimension 
plus a markedly greater than normal vertical 
measurement within the nasal cavity proper 
gave the impression of a buckling of the 
palate, which was thought to be due to 
overexpansion of the nasal cavity and its 
accessory sinuses. Whether this is due to 
the type of dysplasia or is traceable to a 
general weakening of the facial skeleton 
induced by lack of normal dental function 
is a question that should be investigated. 
(S.O.R.) 


Kesster, H. E. Dentistry’s part in speech 
production. Oral Hyg., 43, 1953, 1080. 


Dentists can utilize their knowledge of 
anatomy to help children correct poorly 
articulated speech and maintain normal 
speech. This is especially true when the 
deviant speech is related to a permanent or 
temporary organic condition in the oral 
area such as malocclusion. The relationship 
of malocclusion to defective speech is now 
under long range investigation. (G.H.S.) 


Froescuets, E. The significance of sympto- 
matology for the understanding of the 
essence of stuttering. Folia phoniatr., 4, 
1952, 217-230. 


The development of genuine stuttering is 
described, with demonstration of the logical 
relationship between early and later symp- 
toms. Imitation-stuttering differs from the 
genuine because of a lack of inner logic, 
and has a characteristic symptom ‘pseudo- 
tonus.’ All cases reported with pseudotoni 
were either imitation cases or had previous 
unsuccessful treatment. Proofs of the purely 
psychogenic origin of stuttering are: the 
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maintenance of speech trouble in spite of 
disappearance of pressure, stuttering never 
starts at the beginning of speech, no stut- 
terer has difficulty with sounds in the final 
position, in approximately 16,000 cases no 
two showed identical symptoms. (A.J.B.) 


Freunp, H. Studies in the interrelationship 
between stuttering and cluttering. Folia 
phoniatr., 4, 1952, 146-168. 


By studying the interrelationship between 
stuttering and cluttering some of the find- 
ings in the older literature on aphasia-like 
deficiencies in stutterers may be understood 
as part of the syndrome of cluttering, out 
of which stuttering as a psychogenic super- 
structure may or may not have developed. 
Insight is gained into family predisposition 
for stuttering on the basis of speech, con- 
stitutional inadequacies and neurotic-tenden- 
cies. Results of studies on the frequency of 
stutter-clutter combinations in stutterers and 
their families are given. Doubt is cast on the 
exclusive speech pathological nature of 
‘cluttering,’ and its personality, temperament 
and ‘reactive’ element is stressed. Individual 
and family predisposition to stuttering is 
reviewed from the points of view of ‘neu- 
rotic organ choice, Adlerian function- 
inferiority and psychiatric genetics. (A.J.B.) 


Giauser, I. P. The treatment of stuttering. 
]. soc. Casewk, 34, 1953, 162-167. 


Psychiatric treatment of stuttering as a 
neurotic symptom is described in psycho- 
analytical terms. In the case of a child who 
stutters, the mother is considered the 
‘center of the therapeutic pattern.’ (J.M.) 


SHEEHAN, J. Theory and treatment of stut- 
tering as an approach-avoidance con- 
flict. J. Psychol., 36, 1953, 27-49. 


Integrating many experiments and theo- 
retical articles from the fields of speech 
pathology and the psychology of learning, 
the author gives a comprehensive treatment 
of his subject. “The stutterer blocks or 
stops whenever conflicting approach and 
avoidance tendencies reach an equilibrium 

. . The occurrence of stuttering reduces 
the fear which elicits it sufficiently to 
permit release of the blocked word, re- 
solving the conflict momentarily and en- 
abling the stutterer to continue . . . Treat- 
ment proceeds through an integrated psy- 
chotherapy and speech therapy, aimed at 
attacking feared words and situations, re- 
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leasing feelings, improving relationships, and 
freeing the individual from unadaptive 
goals, thereby achieving a total reduction of 
the fear and avoidance tendency responsible 
for the stutterer’s conflict.’ (].V.F.) 


Sremx, L. Stammering as a psychosomatic 
disorder. Folia phoniatr., 5, 1953, 12-46. 


In an attempt to achieve a unified con- 
cept ot stammering (stuttering), it is ex- 
amined from the viewpoint of psychoso- 
matic medicine as based on the philosophical 
theory of identity. “The psychosomatic 
schema is conceived of as a framework with 
several layers on which the symptoms are 
placed according to when they appear in 
time 

‘The basic symptom, the clonus, is de- 
scribed as “rhythmical” rather than repeti- 
tive, and interpreted as the outward psy- 
chosomatic aspect of archaic, infantile oral 
erotism. As such the clonus is equivalent 
with infantile babbling. The ensuing symp- 
toms, viz., those expressive of aggression 
(tonoclonus, tonus), of anxiety (glottal 
stop, “freezing”), and the primeval erotic 
acts (clicks) are interpreted as reactions to 
the persisting erotic exhibitionism, leading 
to further dissolution (regression).’ 

‘On account of the psychosomatic inter- 
pretation stammering is classified as a 
compulsion neurosis rather than a conver- 
sion neurosis.’ (A.J.B.) 


Derrerinc, R. Psychology as metalanguage. 
Etc. Rev. gen. Semant., 10, 1953, 176-182. 


The symbolic and expressive aspects of 
non-verbal behavior are stressed by the 
author, who suggests that the field of psy- 
chology needs to describe human communi- 
cation, verbal and non-verbal, more fully. 
(1.E.H.) 


Anatasit, A. AND peJesus, C. Language de- 
velopment and non-verbal IQ of Puerto 
Rican children. J]. abnorm. soc. Psychol., 
48, 1953, 357-366. 


The language development and perform- 
ance on the Goodenough Draw-A-Man 
test were determined for 25 boys and 25 
girls of Puerto Rican extraction in a nursery 
school in New York City’s Spanish Harlem. 
The results were compared with findings 
on 50 white and 50 Negro children in a 
previous study. The results indicated the 
Puerto Rican children did not differ sig- 
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nificantly from the white or Negro children 
in IQ on the Draw-A-Man test although 
their parents were from lower educational 
and occupational levels, and they excelled 
the others in mean sentence length and in 
maturity of sentence structure. The greater 
amount of adult contact is suggested as a 
possible factor in the superior language 
development of the Puerto Rican children. 


(V.B.C.) 


Gace, N. L. Explorations in the understand- 
ing of others. Educ. psychol. Measmt, 
14, 1953, 14-26. 


Review of recent significant research, 
with bibliography, on processes by which 
one personality understands another, and 
statement of implications for interpersonal 
relations. Techniques are described for 
judging the effectiveness of counselor- 
clinicians in ‘understanding’ (predicting re- 
sponses of) a client. (J.J.V.) 


Witxins, W. L. Films depicting mental ill- 
ness. Personnel Guid. J., 31, 1953, 473- 
474. 


A series of eight films, produced by Na- 
tional Film Board of Canada and distributed 
by McGraw-Hill Text Films, illustrates 
patients with various types of mental ill- 
ness. Reviewed as suitable for advanced 
students in medicine, social work, etc. 


(1.E.H.) 


Oxeron, P. Conceptual thinking of the deaf. 
Amer. Ann. Deaf, 98, 1953, 304-310. 


Reviewing studies of the performance of 
the deaf in sorting tests, the author finds 
the following characteristics: (1) difficulty 
in shifting from one sorting principle to an- 
other; (2) repetition of one type of sorting, 
giving the impression of rigidity; and (3) 
difficulty in explaining the sorting principle 
used. He believes neither Goldstein’s theory 
of the concrete attitude nor MacAndrews’ 
theory of rigidity due to isolation is satis- 
factory. He hypothesizes that non-subordi- 
nation of observed data to abstract con- 
ceptual conditions results in the difficulties. 
This is a mark of retarded development 
rather than real incapacity, and progress in 
the use of language and abstract terms will 
help the development of conceptual think- 


ing. (A.J.B.) 





News And Announcements 


Boston University Speech and Hearing 
Center opens the Leighton Johnson Memo- 
rial Audiology Unit this December. This 
unit is made possible by a grant from the 
Godfrey Hyams Trust. Included in the 
Unit is a sound-proof room equipped for 
speech audiometry and hearing aid fitting. 
Research on and articulation dis- 
orders of the hard of hearing will utilize 
the Voice Visualizer, currently on loan 
from the Research Laboratory of Elec- 
tronics of the Massachusetts Institute of 
Technology. 


voice 


A Speech and Hearing Clinic, available 
to military personnel and their dependents, 
has been established at Fitzsimons Army 
Hospital in Denver. Robert J. Harrison and 
Harold J. Weber man the clinic, which is 
closely associated with the Neuropsychiatric 
Service and the Far, Nose and Throat 
Clinic. 


The American Hearing Society has an- 
nounced that it will move its national head- 
quarters from Washington, D.C., to Colum- 
bus, Ohio, ‘as soon as possible.’ 


A five-year program of mobile itinerant 
services for speech handicapped children 
was launched this fall by the Nevada 
Society for Crippled Children. The pro- 
gram, made possible through an $80,000 
grant from the Max C. Fleischmann Foun- 
dation, will operate in conjunction with 
physical therapy facilities. Marjorie Thomp- 
son is the speech correctionist for the 
program. 


The Volta Bureau has announced the re- 
tirement of Josephine B. Timberlake, and 
the appointment of Alice Dunlap, as execu- 
tive secretary of the Volta Speech Associ- 
ation and Editor of the Volta Review. 





News and Announcements is edited by 
Charles R. Elliott, Northwestern University, 
assisted by the following committee: Jane 
Beasley, University of Alabama; George 
Gens, Newark (New Jersey) State Teach- 
ers College; Elise Hahn, University of 
California at Los Angeles; Earl Schubert, 
State University of Iowa. 


40: 


Educational Testing Service has an- 
nounced the establishment of a relatively 
autonomous division for research in per- 
sonality measurement. Primary concern will 
be with measurement of important variables 
of temperament, personality, and motiva- 


tion in people within the normal range. 


An adult Demosthenators stuttering group 
has been organized by Carmen C. Dixon 
in cooperation with the Phoenix, Arizona, 
Y.M.C.A. Plans for this year 
speakers bureau on stuttering, 
information service via T. V 
newspaper, and a 
program. 


include: 
community 
° radio and 
stuttering prevention 


Ihe Arizona Society for Crippled Chil- 
dren and Adults has set up the first 
county-wide speech service program in the 
state. Headed by Eugene Gollnick, the 
program will be offered in Yuma County. 


Psychogalvanic skin reflex equipment has 
been added to the Cleft Palate Rehabilita- 
tion Center at St. Barnabus Hospital in 
Newark, New Jersey. Electroencephalog- 
raphy-audiometry is a combination being 
developed at Childrens Memorial Hospital 
in Chicago by William Waldrop, newly 
appointed audiologist. 


Meetings Announced 


Speech Association of America, week of 
December 26, Hotel Statler, New York 
City. 


Speech Association of the Eastern States, 
April 8-10, 1954, Penn-Sheraton Hotel, 
Philadelphia; March 31-April 2, 1955, Hotel 
Statler, New York City. 


American Association for 
Rehabilitation, May 14-15, 
Webster Hall, Pittsburgh. 


Cleft 
1954, 


Palate 
Hotel 


New Materials 


University Microfilms, Ann Arbor, Mich- 
igan announces that the following degree pa- 
pers are available on microfilm: Peckarsky, 


Adeline K., Maternal Attitudes Towards 
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Children with Psychogenically Delayed 
Speech, Ph.D., New York University, 1952, 
+4527, 187 pp., $2.34; Chappell, Dorothy T., 
The Use of Hypnosis in the Reduction of 
Spasticity in Paraplegia, Ph.D., University 
of Michigan, 1953, #5020, 70 pP- $1.00; 
Palmer, John M., The Intelligibility of PB 
Words As Read by Men, Women and 
Children for Normal and Hypacusic Ears, 
Ph.D., University of Michigan, 1953, #5080, 
92 pp., $1.15. 


The Bureau for Handicapped Children, 
New York City Department of Health, has 
issued a 13-page booklet, Recommended 
Standards for Audiology Centers. New 
York State Department of Mental Hygiene, 
Albany, New York, has issued, Haunted 
House, dealing with the resolution of com- 
mon fears and worries. Single copies are 
free upon request. 


Hamilton Cameron, M.D., 601 W. 110 
Street, New York 25, who has recovered 
from aphasia, has made available a ‘Hand 
Chart for Aphasics’ who are speechless but 
have no visual disability. The chart is 
offered gratis. 


Zonolite Co., 135 S. LaSalle St., Chicago 
3, Illinois, claims its new acoustical plastic, 
made of vermiculite and designed to be 
applied over existing ceilings, not only 
absorbs sound but provides insulation and 
fireproofing. 


The Cincinnati Speech Reader is distrib- 
uted monthly during the school year to 
promote an interchange of ideas among 
parents, educators, agencies and physicians 
about speech and hearing problems. Fi- 
nanced by the Cincinnati Council for Aid 
to the Deaf Child and issued through the 
public school Division of Special Educa- 
tion, the publication appears to be a novel 
venture in selling speech and hearing 
activities. 


An obsolete switchboard, set up by a 
friendly telephone company, has proved use- 
ful for motivation and manipulation in 
speech and physical therapy work at the 
Lexington School for Cerebral Palsied 
Children in the Fl Monte, California, public 
school district. 


An endless-tape-loop recorder-reproducer 
is being marketed to take a message and 
reproduce it with tape length up to two 
minutes on some models. For specifications 


write Magneloop Division, Amplifier Cor- 
poration of America, 398 Broadway, New 
York City. 


A device for time compression of re- 
corded material has been developed by 
Grant Fairbanks at the University of Illi- 
nois. Compressions of 10 per cent are not 
noticed by the listener and understanda- 
bility remains even at 50 per cent com- 
pression. 


New York University-Bellevue Medical 
Center offers gratis two new booklets for 
helping the handicapped. Self-Help Devices 
for Rehabilitation lists aids to self-depend- 
ence, and RX for the Disabled Housewife 
offers home self-help devices. The center 
is located at 400 E. 34 St., New York City. 


Two bibliographies are available, on re- 
quest, from the National Society for 
Crippled Children and Adults: a 24-page 
bulletin on Sources of Information About 
the Handicapped, and Books and Pampblets 
on Rebabilitation. 


Graduate Assistantships, 
Fellowships and Scholarships 


This section, an annual feature of the 
December issue, lists part-time graduate 
appointments, fellowships, and scholarships 
specifically designated for graduate work in 
speech and hearing. General university 
fellowships and scholarships, unspecified as 
to area of concentration, and full time 
graduate positions will not be included. 
Only those announcements received too 
late for the December issue are printed in 
other issues. 

Copy should be submitted to the News 
and Announcements Editor, and should 
include formal title of appointment, institu- 
tion, and unit; dates, general duties, 
and remuneration; name and address of 
persons receiving applications. Deadline for 
receiving copy is two months prior to the 
publication date. 


Assistantships. University of Florida. Eight 
and one-half months, starting September 15, 
1954, at $133 per month. Two months start- 
ing June 15, 1954, at $133 per month. Work 
in the Speech and Hearing Clinic 15 hours 
per week. Graduate waleans may carry 
four-fifths load. Address H. P. Constans, 
Department of Speech, University of Flori- 
da, Gainesville, Fla. 


Clinical Assistantships. University of Ala- 
bama. Department of Speech, Speech and 
Hearing Clinic. Starting February or Sep- 
tember. Half-time; 20 hours per week of 
clinical assistance. $1,000 for regular school 
year; waiver of out-of-state tuition. Students 
may carry three-fourths normal graduate 


load. Address T. Earle Johnson, Depart- 
ment of Speech, Box 2025, University, 
Alabama. 


Clinical Assistantships. The Pennsylvania 
State College. Speech and Hearing Clinic. 
Starting February or September. Half-time, 
20 hours per week. Clinical work with adult 
vocational rehabilitation clients or college 
students. $1180 for ten months; remission 
of tuition. Student expected to enroll for 
half-time graduate course load, 10 credits 
per semester. Address Eugene T. McDonald, 
Speech and Hearing Clinic, The Pennsyl- 
vania State College, State College, Pennsyl- 
vania. 


Clinical Assistantships. Purdue University. 
Speech and Hearing Clinic. Starting Feb- 
ruary or September. Half-time; 20 hours 
per week of clinical assistance. $1500 for 
regular school year; waiver of tuition fees. 
Student may enroll for 10 semester hours 
of graduate courses. Address M. D. Steer, 
Speech and Hearing Clinic, Purdue Uni- 


versity, West Lafayette, Indiana. 


Clinical Assistantships. Syracuse Univer- 
sity. The Gordon D. Hoople Hearing and 
Speech Center. Twenty hours per week. 
$1200 plus remission of tuition. Address 
Louis M. DiCarlo, The Gordon D. Hoople 
Hearing and Speech Center, 805 Crouse 
Avenue, Syracuse 10, New York. 


Clinical Assistantships. Stanford Univer- 
sity. Speech and Hearing Clinic. Ten to 
twenty hours per week. $660 to $1500 de- 
pending on hours worked. General clinical 
work in speech and hearing or specialized 
work with cerebral palsied children. Re- 
duced tuition for holders of assistantships. 
Address Virgil A. Anderson, Speech and 
Hearing Clinic, Stanford University, Cali- 
fornia. 


Clinical Assistantship for Summer. Stan- 
ford University. Special school for cerebral 
palsied. Half-time work as speech therapist. 
$400 for eight-weeks summer session. Part- 
time graduate work at Stanford University 
expected. Reduced tuition. Address: Virgil 
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A. Anderson, Speech and Hearing Clinic, 
Stanford University, California. 


Clinical and Research Assistantships. Ohio 
State University. Department of Speech. 
Starting June, September, January, March. 
15 to 25 hours per week; two-thirds to 
three-fourths graduate load, $600-31503 for 
nine months; exemption from all fees ex- 
cept matriculation, graduation and student 
union. Address W. Hayes Yeager, Depart- 
ment of Speech, The Ohio State University, 
Columbus 10, Ohio. 


Fellowships. University of Florida. De- 
partment of Speech. $100 to $125 per month 
for nine to eleven months. Student is ex- 
pected to enroll for full course work. No 
duties beyond satisfactory pursuit of gradu- 
ate requirements. Address H. P. Constans, 
Department of Speech, University of Flor- 
ida, Gainesville, Fla. 


Fellowships. State University of lowa. 
Speech pathology and audiology. Half-time; 
20 hours per week. $100 per month for 11 
months; remission of tuition. Fellows 
allowed to carry 12 semester hours of course 
work. Applications received any time; must 
be received by July 1, 1954 to be considered 
for 1954-55 academic year. Address Wen- 
dell Johnson, Speech Clinic, State Univer- 


sity of Iowa, Iowa City, Iowa. 


Fellowships. University of Wichita (em- 
ployment in the Institute of Logopedics). 
Duties primarily clinical. $200 to $250 per 
month; student is expected to pursue course 
work toward the M.A. degree. Address 
Martin F. Palmer, Institute of Logopedics, 
2400 Jardine Drive, Wichita 14, Kansas. 


Graduate Scholarships. Awarded for 
special study in cerebral palsy by Alpha 
Chi Omega and the National Society for 
Crippled Children and Adults. Grants vary 
between $100 and $750 for a minimum of 
three months at a recognized training cen- 
ter. Address National Society for Crippled 
Children and Adults, 11 South La Salle 
Street, Chicago 3, Illinois. 


Graduate Scholarships. Awarded by the 
Speech Correction Fund for study at col- 
leges or universities offering training be- 
yond the Master’s degree. $500 per year, 
beginning June or September; applicant 
must hold the Master’s degree, or equiva- 
lent, in speech pathology or allied field. 
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Address Mrs. Marceline Jaques, Scholarship 
Committee, Room 1020, 11 S. La Salle 
Street, Chicago 3, Illinois. 


Graduate Scholarships. Western Reserve 
University (Training at the Cleveland 
Hearing and Speech Center). Remission of 
$600 full tuition for the academic year. 
Applications for year beginning September 
1954, received at once. Address Direc- 
tor of Admissions, Western Reserve Uni- 
versity, 11105 Euclid Avenue, Cleveland 6, 
Ohio. 


Grants-in-aid. The Audiology Founda- 
tion. Three types offered: scholarships, re- 
search grants, publication grants; to students 
already engaged in any branch of audiology 
or students w ishing to enter the field. $500. 
Applications must originate from educa- 
tional sponsors. Assurance that the student 
will continue to work in audiology is 
necessary. Address The Audiology Foun- 
dation, Box 21, Glenview, Illinois. 


Internships. University of Michigan 
Speech improvement camp: Shady Trails. 
Nine weeks starting June 21, 1954. Clinical 
work and graduate study at the camp at 
Northport, Michigan. Six semester hours 
of graduate credit; room, board, tuition 
y Address John N. Clancy, Uni- 
versity of Michigan Speech Clinic, 1007 
Fast Huron St.. Ann Arbor, Michigan. 


provided. 


Research Assistantships. Purdue Univer- 
sity. The Voice Science Laboratory, De- 
partment of Speech. Starting February or 
September. Half-time; 20 hours per week 
of laboratory research assistance. $1500 for 
regular school year; waiver of tuition fees. 
Student may enroll for 10 semester hours 
of graduate courses. Address M. D. Steer, 
Voice Science Laboratory, Department of 
Speech, Purdue University, West Lafay- 
ette, Indiana. 


Research Assistantships. Western Reserve 
University (at the Cleveland Hearing and 
Speech Center). Starting September 1954. 
Half-time; 20-hours per week. $800 for 
nine months; remission of nine hours 
tuition (maximum load) per semester. Ap- 
plications for 1954-55 academic year re- 
ceived at Address Director of Ad- 
missions, Western Reserve University, 11105 
Fuclid Avenue, Cleveland 6, Ohio. 


once. 


Research, Clinical and Technical Assist- 


antships. State University of Iowa. Speech 


pathology and audiology. Starting Septem- 
ber 1, 1954. Half-time; 20 hours per week. 
$900 for nine months; remission of tuition. 
Appointments usually continued on same 
basis for adjacent summer sessions if desired. 
Assistants allowed to carry 12 semester 
hours. Applications for academic year 1954- 
55 received until July 1, 1954. Address 
Wendell Johnson, Speech Clinic, State 
University of lowa, lowa City, Iowa. 


Scholarships. Stanford University. Speech 
and Hearing Clinic. Available in speech 
correction and in audiology. Approximately 
$560. No duties. Address Virgil A. Ander- 
son, Speech and Hearing Clinic, Stanford 
University, California. 


Scholarships and Fellowships. Ohio State 
University. Department of Speech. In audi- 
ology. Starting June, September, January, 
or March. Up to $800 for scholarships and 
$1,000 for fellowships for academic year; 
exemption from all fees except matricula- 
tion, graduation, and student union. Student 
carries full graduate load. Address W. 
Hayes Yeager, Department of Speech, The 
Ohio State University, Columbus 10, Ohio. 


Technical Assistantships. University of 
Alabama. Department of Speech, Hearing 
Clinic and Recording Laboratory. Starting 
February or September. Part-time; hours 
from five to 20 per weck; salary determined 
by type and amount of work. Up to $1,000; 
waiver of out-of-state tuition. Address T. 
Earle Johnson, Department of Speech, Box 
2025, University, Alabama. 


Teaching Assistantships. Stanford Uni- 
versity. Department of Speech and Drama. 
Starting September. Three to six hours 
teaching plus two to four hours conferences 
per week. Up to $900 depending upon load 
carried. Reduced tuition. Basic voice and 
diction work with foreign students. Address 
Virgil A. Anderson, Speech and Hearing 
Clinic, Stanford University, California. 


Teaching Assistantships. Western Reserve 
University (Granted by the Cleveland 
Hearing and Speech Center). Starting Sep- 
tember 1954, in the nursery for deaf 
children, ages 16 to 36 months. Half-time; 
20 hours per week which includes individual 
therapy for deaf and severely hard of hear- 
ing. $1125 for the calendar year (three 
weeks vacation) and remission of tuition 
totalling $480 (nine hours maximum load). 





Applications for 1954-55 academic year re- 
ceived at once. Address George J. Fortune, 
11206 Euclid Avenue, Cleveland 6, Ohio. 


Working Scholarships. Western Reserve 
University (employment at the Cleveland 
Hearing and Speech Center). Remuneration 
and working time arranged according to 
demands for clinical service and needs of 
student. Applications for the 1954-55 aca- 
demic year may be made at once. Address 
George J. Fortune, 11206 Euclid Avenue, 
Cleveland 6, Ohio. 


News About People 


Francis L. Sonday has been appointed 
Assistant Professor in the Department of 
Otolaryngology and Director of the Clinics 
for Audiological and Speech Services at 
the Indiana University Medical Center, 
Indianapolis, Indiana. 


Claire Cooper has joined the staff of 
Vanderbilt University School of Medicine 
as Clinical Audiologist and Instructor in 
Audiology. Kathryn Barth has joined the 
staff as a speech therapist. 


Louis DiCarlo has been promoted to the 
position of full professor at Syracuse Uni- 
versity. 


Laura Hauptman has accepted a position 
as speech and hearing therapist at the St. 
Barnabus Hospital Cleft Palate Rehabilita- 
tion Center in Newark, N. J. 
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Carolyn Gregory has joined the staff of 
Fort Root Veterans Hospital in North 
Little Rock, Arkansas, as Language Retrain- 
ing Therapist. 


Wayne L. Thurman has joined the staff 
at Eastern Illinois State College, Charleston, 
as Director of the Speech and Hearing 
Clinic. 


Following are the new appointments, as 
speech correctionists, announced for the 
public schools of Chicago: Delorus D. 
Clinton, Georgene Pree Hays, Harriett L. 
Kopel, Bonnie Nakamura, Marlene D. 
Weinstein, Caryl D. Weiss. 


Joan W. Kain has been appointed speech 
therapist at the Bay State Rehabilitation 
Center of Western Massachusetts, at Spring- 
field. 


Doris Davis has accepted a position as 
instructor of speech and speech pathology 
at the State Teachers College, Mankato, 
Minnesota. 


Leo Doerfler was recently elected a mem- 
ber of the Board of Directors of the Ameri- 
can Hearing Society. Jack Matthews was 
recently elected a member of the Board 
of Directors of the Pittsburgh Hearing 
Society. Aubrey Epstein has joined the 
clinic staff at the University of Pittsburgh. 


William R. Humphrey has been ap- 
pointed speech therapist at the Rehabilita- 
tion Center of Worcester, Massachusetts. 











CONVENTION PROGRAM 
November 23-25, 1953, Hotel New Yorker, New York City 
AMERICAN SPEECH AND HEARING ASSOCIATION 


Sunday, November 22 
All Day 
(pre-convention) 


Meeting of Executive Council 


Monday, November 23 


EVALUATION OF MODERN RESEARCH IN STUTTERING 
8:45 to 10:20 a.m. 
Chairman: Charlotte G. Wells, University of Missouri 
Speaker: Stanley H. Ainsworth, University of Georgia 
Discussion 
SEMINAR: CLINICAL PROBLEMS IN AUDITORY TESTS 
8:45 to 10:20 a.m. 
Chairman: Raymond T. Carhart, Northwestern University 
Topics: The Problem of Recruitment Testing 
The Problem of Bone Conduction Testing 
Discussants: Ira J. Hirsh, Central Institute for the Deaf 
Scott Reger, State University of lowa 
James F. Jerger, Northwestern University 
Josef Zwislocki, Harvard University 
EXPERIMENTAL PHONETICS 
8:45 to 10:20 a.m. 
Chairman: John V. Irwin, University of Wisconsin 
Ain Experimental Investigation of Native American Listeners’ Relative Adaptation in 
Understanding Speakers with Foreign Dialect. Joseph B. Chaiklin, Stanford University 
An Experimental Study of the Relative Sound Pressure, Duration, Intelligibility and 
Aesthetic Aspects of the Speech of Artificial-Larynx, Esophageal and Normal Speakers. 
Melvin Hyman, Bowling Green State University 
A Study of the Information Content of Groups of Words. Helen Miner, Ohio Department 
of Health 
Competing Messages: The ‘Masking’ of Speech by Speech. J. C. Webster, J. F. Curtis, 
W. Spieth, P. O. Thompson, U. S. Navy Electronics Laboratory 
Contributions of the Visual Components of Oral Symbols to the Speech Comprehension of 
Listeners with Normal Hearing. John J. O'Neill, Ohio State University 
VOICE AND ARTICULATION DISORDERS 
10:30 to 12:00 a.m. 
Chairman: Calvin W. Pettit, George Washington University 
Voice Problems in the Public Schools. Norma ee Lucas, Clayton, Missouri, Public Schools 
Voice Problems of the Singer and Actor. Friedrich S. Brodnitz, Beth David Hospital 
Speech Sound Discrimination within Words and Sentences. Charles V. Mange, Pennsyl- 
vania State College 
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| A Comparison of Certain Motor Performances of Children with Normal Speech and 
Children with Defective Consonant Articulation. Keith L. Maxwell, University of 
Michigan 


SPEECH THERAPY IN CEREBRAL PALSY 
10:30 to 12:00 a.m. 
Chairman: Frederic L. Darley, State University of lowa 
Reflex Inhibition as a Modality in Cerebral Palsy Therapy, with Special Reference to the 
Bobath Approach. Marsee Fred Evans, Birmingham-Southern College 
Discussants: Juliette M. Gratke, Cerebral Palsy Treatment Center, Dallas 
Martin F. Palmer, Institute of Logopedics 
William G. Peacher, Syracuse University 
Harold Westlake, Northwestern University 


TIME COMPRESSION OF SPEECH 
10:30 to 12:00 a.m. 
Chairman: Gordon E. Peterson, University of Michigan 
Speaker: Grant Fairbanks, University of Illinois 
Discussion 


LUNCHEON MEETINGS OF VARIOUS GROUPS 
12:30 to 2:15 p.m. 


FILM THEATER 
1:00 to 4:00 p.m. 
Chairman at all Film Theater sessions: Oliver Bloodstein, Brooklyn College 


EVALUATING THE RESULTS OF SPEECH THERAPY 
2:30 to 4:00 p.m. 
Chairman: Jack Matthews, University of Pittsburgh 
What is Speech Therapy? John L. Boland, University of Oklahoma 
I'he Use of the Articulation Index for Measuring Progress in Articulation Cases. Kenneth 
S. Wood, University of Oregon 
A Modified Articulation Index for Evaluating Progress with Cleft Palate Cases. Betty 
Jane McWilliams, University of Pittsburgh 
The Use of the Stuttering Scale as a Means of Objectively Measuring Progress in Stuttering. 
Dorothy H. Sherman, State University of lowa 
Evaluating Change in Avoidance Behavior. George H. Shames, University of Pittsburgh 


PANEL DISCUSSION: PROBLEMS IN AUDIOLOGIC HANDLING OF ADULTS 
2:30 to 4:00 p.m. 
Chairman: Aram Glorig, Walter Reed Hospital 

Discussants: Jack L. Bangs, Houston Speech and Hearing Center 

Moe Bergman, Veterans Administration 

Louis M. DiCarlo, Syracuse University 

George J. Fortune, Cleveland Hearing and Speech Center 

Harriet L. Haskins, Johns Hopkins University 

L. LeRoy Horne, Delaware Hospital 

Claude S. Hayes, Walter Reed Hospital 

Hayes A. Newby, Stanford University 


SYSTEMATIC RESEARCH IN EXPERIMENTAL PHONETICS 
2:30 to 4:00 p.m. 
Chairman: Mack D. Steer, Purdue University 

A Theory of the Speech Mechanism as a Servosystem. Grant Fairbanks, University of 

Illinois 
Signal Reception: Intelligibility and Side-Tone. John W. Black, Ohio State University 
The Importance of Dynamic Factors in the Psycho-Acoustic Analysis of Speech. James F. 

Curtis, State University of Iowa 
Problems in the Evaluation of Speech Signals. Gordon E. Peterson, University of Michigan 








408 JOURNAL OF SPEECH AND HEARING DISORDERS 


PROFESSIONAL PROBLEMS 
(Nine simultaneous sessions) 
4:10 to 5:30 p.m. 
Program Organizer: Margaret Hall Powers, Chicago Public Schools 
Directors of Speech Correction in Cities of 200,000 and Over. Chairman: Dorothy G. 
Kester, Akron Public Schools 
Speech Correctionists in Communities Under 200,000. Chairman: Marian Donewald, Evans- 
ville, Indiana, Public Schools 
Directors of State or County Speech and Hearing Programs. Chairman: Elizabeth C. 
MacLearie, Ohio State Department of Education 
Private Practice in Speech and Hearing. Chairman: Paul D. Knight, Private Practice, 
Chicago 
Hospital and Rehabilitation Agency Speech and Hearing Services. Chairman: Jack L. 
Bangs, Houston Speech and Hearing Center 
Directors of Speech Science Laboratories. Chairman: John W. Black, Ohio State University 
Directors of University Speech Clinics. Chairman: Harlan Bloomer, University of Michigan 
Supervisors of Student Practicum Training. Chairman: Elsie M. Edwards, Michigan State 
College 
Speech and Hearing Therapists in Federal Government Rehabilitation Programs. Chair- 
man: Merle Ansberry, University of Maryland 
COUNCIL RECEPTION 
5:30 to 6:30 p.m. 


GENERAL SESSION 
8:00 to 8:45 p.m. 
Presiding: Margaret Hall Powers, Chicago Public Schools 
Presidential Address. S. Richard Silverman, Central Institute for the Deaf 
BUSINESS MEETING OF THE ASSOCIATION 
8:45 p.m. 


Tuesday, November 24 
PSYCHOLOGICAL FACTORS IN SPEECH DISORDERS AND THERAPY 
8:45 to 10:20 a.m. 

Chairman: James F. Bender, National Institute for Human Relations 
Spontaneous Imagery and Its Use in Speech, Therapy. Augusta Jellinek, Mt. Sinai Hospital 
Rorschach Prognosis in Psychotherapy and Speech Therapy. Joseph G. Sheehan, Calvin J. 

Frederick and William H. Rosevear, University of California at Los Angeles 
An Analysis of the MMPI Responses of 33 Adult Male Stutterers. Milton A. Valentine, 
University of Colorado 
Therapies Used for Stuttering: A Personal and Professional Application. Ida F.. Whitten, 
Racine, Wisconsin, Public Schools 
Symptomatic Psychotherapy in Stuttering. Charles Van Riper, Western Michigan College 
of Education 
Discussants: Oliver Bloodstein, Brooklyn College 
James V. Frick, Pennsylvania State College 
A. C. LaFollette, Ohio University 
Kenneth S. Wood, University of Oregon 
Nancy Wood, Cleveland Speech and Hearing Center 


STUDIES OF SIDE-TONE 
8:45 to 10:20 a.m. 
Chairman: T. D. Hanley, Purdue University 
The Use of Delayed Side-Tone in Auditory Testing. C. N. Hanley, University of Wash- 
ington 
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The Effect of Changes in Side-Tone Delay and Level upon Oral Reading Rate of Normal 
Speakers. Robert W. Peters, Ohio State University 

The Pitch of Side-Tone. Margaret M. Mallow, Youngstown Hearing Society 

A Study of Personality in Relation to Some Vocal Effects of Delayed Side-Tone. Bernard 
Spilka, Randolph Field 

The Effects Upon Oral Reading Rate of Stutterers and Non-Stutterers of Changes in the 
Relationship Between Speech and Side-Tone Level. Frank B. Robinson, Miami Uni- 
versity 

The Effects Upon Rate and Level of the Speech of Stutterers of Oral Practice in Different 
Conditions of Side-Tone. Keith K. Neely, Defense Research Medical Laboratories, 
Toronto 


PANFL DISCUSSION: THE TRAINING OF PUBLIC SCHOOL SPEECH 
CORRECTIONISTS 
10:30 to 12:00 a.m. 
Chairman: Dorothy G. Kester, Akron Public Schools 
Discussants: Dorathy A. Eckelmann, Illinois State Normal University 
Darrel J. Mase, University of Florida 
Mack D. Steer, Purdue University 
Virginia Thornton, Buffalo Public Schools 
THE NATURE AND SCOPE OF RESEARCH IN AUDIOLOGY 
10:30 to 12:00 a.m. 
Chairman: Glenn J. Taylor, Illinois State Normal University 
Speaker: William G. Hardy, Johns Hopkins University 


Discussion 


FILM THEATER 
1:00 to §:00 p-m. 
LANGUAGE AND SPEECH DEVELOPMENT 
2:30 to 4:00 p-m. 
Chairman: Letitia E. Raubicheck, New York City Public Schools 
The Role of the Home in Language and Speech Development. Dorothea McCarthy, Ford- 
ham University 
The Inier-Relationships of Language Skills in Speech Development. Mildred C. Templin, 
University of Minnesota 
Speech Sounds of Infants and Cerebral Palsied Children. Orvis C. Irwin, State Univ ersity 
of lowa 
Factors Related to Speech Acquisition and Development in Cerebral Palsy. Philip N. Hood, 
Vanderbilt University 
EVALUATION OF MODERN RESEARCH IN 
EXPERIMENTAL PHONETICS 
2:30 to 4:00 p-m 
Chairman: FE. Thayer Curry, University of Illinois 
Evaluation of Modern Research in Motor Phonetics. George Herman, University of 
Michigan 
Statistical Concepts in the Information Theory of Speech. Brockway McMillan, Bell Tele- 
phone Laboratories 
Electrical Activity in the Nervous System in Response to Acoustic Stinnuli. Walter Rosen- 
blith, Massachusetts Institute of Technology 


INTERROGATION OF “EXPERTS” 
(Thirteen simultaneous sessions) 
4:10 to 5:30 p-m. 
Program Organizer: Frederic L. Darley, State University of lowa 
Stuttering: Wendell Johnson, State University of Iowa 
Functional Articulation Problems: Katherine F. Thorn, University of Buffalo 
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Voice Problems: John V. Irwin, University of Wisconsin | 
Aphasia in Adults: Jon Eisenson, Queens College 
Language Disabilities in Children: Charles Van Riper, Western Michigan College of Edu- 
cation 
Cleft Palate: Eugene T. McDonald, Pennsylvania State College 
Cerebral Palsy: Martin F. Palmer, Institute of Logopedics 
Hard of Hearing: Raymond T. Carhart, Northwestern University 
Services for Crippled Children: George G. Deaver, New York University 
Public School Speech Correction: Hildred A. Gross, Detroit Public Schools 


State and Rural Speech Correction Programs: Gretchen M. Phair, Wisconsin Supervisor 
of Speech Correction 


Research Technique and Design: James F. Curtis, State University of lowa 
Clinical and Research Instrumentation: John W. Black, Ohio State University 


FILM THEATER 
8:00 to 9:00 p-m. 


MEETING OF EXECUTIVE COUNCIL 
8:00 p.m. 
Wednesday, November 25 


DIAGNOSTIC AND THERAPEUTIC TECHNIQUES 
8:45 to 10:20 a.m. 
Chairman: Duane C. Spriestersbach, State University of lowa 
Speech Testing in a Program of Diagnostic Procedures for Hospitalized Crippled Children. 
Geraldine K. Fergen, University of Missouri 
The Diagnostic and Therapeutic Advantages of the Chewing Method. Emil Froeschels, 
Beth David Hospital 
An Analysis of Relationships Between Speech and Reading Skills in Kindergarten and 
First Grade. Wilbert L. Pronovost, Boston University 
Speech Therapy Results with Mentally Retarded Children in Special Classes. Bernard B. 
Schlanger, The Training School, Vineland, New Jersey 
THE SCHOOL HEALTH PROGRAM AND HEARING CONSERVATION 
8:45 to 10:20 a.m. 
Chairman: Richard E. Marcus, University of Illinois 
The Ear in Health and Disease. Richard E. Marcus, University of Illinois 
Organization of a Hearing Conservation Program. Maude B. Carson, Illinois Department 
of Public Health 
Hearing Testing Procedures. Courtney D. Osborn, Michigan Department of Health 
Follow-Up. Gladys B. Fish, Pennsylvania Department of Public Instruction 


ORGANIC SPEECH DISORDERS 
10:30 to 12:00 a.m. 
Chairman: William G. Peacher, Syracuse University 
Cinefluorographic Analysis of Velar Insufficiency in Post-Operative Cleft Palate Cases. 
James Carrell, University of Washington 
Abstract and Concrete Behavior of Dysphasic Patients and Normal Subjects, as Measured 
by the Goldstein-Scheerer Tests. Irwin Brown, University of Michigan 
A Questionnaire Study in Apbhasia Rehabilitation. Martha L. Turnblom, New York Uni- 
versity 


A Comparative Study of the Breathing and Speech Coordinations and Speech Intelligibility 
of Laryngectomized and Normal Speakers. Walter W. Amster and Louis M. DiCarlo, 
Syracuse University 

Discussants: Herbert Koepp Baker, University of Illinois 

Emil Froeschels, Beth David Hospital 
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SYMPOSIUM: METHODS AND GOALS IN AUDIOLOGIC WORK WITH 
YOUNG CHILDREN 
10:30 to 12:00 a.m. 
Chairman: Jacqueline Keaster, Children’s Hospital, Los Angeles 
Introductory Comments. 
The Importance of Early Diagnosis in Audiologic Problems. Helmer Myklebust, North- 
western University 
The Significance of Levels of Hearing Loss. Freeman E. McConnell, Vanderbilt University 
Appropriate Educational Follow-Up of Children with Audiologic Problems. June Miller, 
University of Kansas 
Parental Guidence for Parents of Children with Audiologic Problems. Gloria Hoversten, 
John Tracy Clinic 
Recent Research in Educational Philosophy as Pertains to the Child with an Audiologic 
Handicap. Miriam Forster Fiedler, Clarke School for the Deaf 


FAILURES IN THERAPY — CASE PRESENTATIONS 
10:30 to 12:00 a.m. 
Chairman: Robert W. West, Brooklyn College 
Participants: 
Cleft Palate, Eugene T. McDonald, Pennsylvania State College 
Stuttering, Oliver Bloodstein, Brooklyn College 
Aphasia, Jon Eisenson, Queens College 
Cerebral Palsy, Harold Westlake, Northwestern University 
FILM THEATER 
10:30 to 12:00 a.m. 
PRACTICAL SPEECH CORRECTION TECHNIQUES AND DISPLAY 
OF MATERIALS 
1:00 to 2:30 p.m. 
Chairman: Freda W. Neugebauer, Pittsburgh Public Schools 
The Challenge of Articulation Problems. Dorothy D. Craven, Arlington County, Virginia, 
Public Schools 
Practical Techniques in Therapy for Speech Problems Associated with Cleft Palate. Rolland 
J. Van Hattum, Pennsylvania State College 
Stuttering Therapy Techniques Demonstrated with a Group of Elementary School 
Children. Gloria P. Blume, New York City Public Schools 
Motivation for Carry-Over in the Correction of Articulatory Defects. Irma F. Kratovil, 
Chicago Public Schools 


BUSINESS MEETING OF THE ASSOCIATION 
2:00 to 3:30 p.m. 


EXPERIMENTS IN UTILIZING CLASSROOM TEACHERS IN THI 
PUBLIC SCHOOL SPEECH CORRECTION PROGRAM 
3:40 to 5:00 p.m. 
Chairman: Zelda H. Kosh, Arlington, Virginia, Public Schools 
The Development and Evaluation of a Speech Improvement Program for Kindergarten 
Children. Betty Ann Wilson, Lafayette, Indiana, Public Schools 
An Evaluation of a Classroom Program for Teaching Selected Consonant Sounds to 
Primary Grade Children. Betty Wilson Philips, Dade County, Florida, Public Schools 
An Objective Evaluation of In-Service Training in Public Schools. Robert McCroskey, 
Central Michigan College of Education ’ 
Critigue of Papers Presented and Discussion of the Roles of Classroom Teacher and 
Speech Therapist in the Public Schools. Ollie L. Backus, University of Alabama; 
Letitia E. Raubicheck, New York City Public Schools ; 
MEETING OF EXECUTIVE COUNCI 
3:40 to 5:00 p.m. 
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Abstracts (of current articles). 78-86, 210-218, 313-315, 397-400 
Adaptation effect in stuttering speech behavior and normal speech behavior, The (H. B. 
Starbuck and M. D. Steer) 252-255 
Adaptation phenomena in therapy for stuttering, A utilization of (G. H. Shames) 256-257 
Adaptation to delayed side-tone (C. J. Atkinson) 386-391 
Adolescents, The use of motion pictures in effecting group adjustment changes in speech 
handicapped (D. E. Morley and S. Berlinsky) 38-42 
American Speech and Hearing Association 
Committee on Minimum Requirements for Hearing Clinics, Report of rhe. 110-112 
Convention 
Announcement. 115 
Formal call for papers. 3 
Program. 227-229, 406-411 
Report of council and business meetings. 94-109 
Notices to members. 319-320 
President. S. R. Silverman. 88 
Retiring President. H. Westlake. 87 
Analyzing speech sounds from words, Perceptive vs. productive skills in (R. Summers) 
140-148 


Aphasia, A conceptual model for the processes involved in recovery from (J. M. Wep- 

man) 4-13 
\uditory impairment in: Significance and retraining techniques (H. Schuell) 14-21 

Articulation and other developmental factors in children, The relationship between (R. W. 
Everhart) 332-338 

\rticulation for ages three through eight, Norms on a screening test of (M. C. Templin) 
323-331 

Atkinson, C. J. Adaptation to delayed side-tone. 386-391 

Audiometric testing of hearing of school children (S. M. Wishik and FE. R. Kramm) 
360-365 


Auditory impairment in aphasia: Significance and retraining techniques (H. Schuell) 14-21 


Auditory training, The response of profoundly deaf children to (C. V. Hudgins) 273-288 
Auditory training unit for preschool children, A group (T. FE. Bangs and J. L. Shapley) 
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